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SACEN-PF  12  January  1977 

SUBJECT:  Leith  Creek,  Scotland  County,  North  Carolina  - 

Submission  of  Detailed  Project  Report  and  Negative  Declaration 
of  Environmental  Effects 


Division  Engineer,  South  Atlantic 
ATTN:  SADPD-P 


1 .  Ref erences : 

a.  ER  1105-2-50 

b.  SADYR  (ll.Jul  72)  3d  Ind  dated  21  November  1972,  subject  "Reconnaissance 
Report,  Leiths  Creek,  Scotland  County,  North  Carolina'.* 

'"’T 

c.  SADPD-P  (26  Feb  7C)  1st  Ind  dated  7  May  1976,  subject  "Leith 
Creek,  Scotland  County,  North  Carolina". 

d.  SACEN-PF  (26  Feb  76)  2nd  Ind  dated  14  December  1976,  subject  "Leith 
Creek,  Scotland  County,  North  Carolina". 

2.  In  accordance  with  instructions  contained  in  reference  la,  fifteen  (15) 
copies  of  the  Detailed  Project  Report  and  Negative  Declaration  of  Environ¬ 
mental  Effects  for  subject  project  are  submitted  for  review  and  approval. 

All  comments  contained  in  reference  lc  on  the  draft  submittal  of  subject 
reports  have  been  complied  with  in  reference  Id.  General  authorization 
for  this  study  is  provided  by  Section  205  of  the  Flood  Control  Act  of 
1948,  as  amended.  Specific  authority  is  contained  in  reference  lb.  Five 
copies  of  both  documents  have  been  sent  to  the  State  of  North  Carolina  for 
comment  by  the  Governor. 


3.  Leith  Creek  is  located  entirely  within  the  limits  of  Scotland  County, 
North  Carolina.  The  creek  flows  through  the  City  of  Laurinburg  and  forms 
a  political  boundary  between  the  Cities  of  Laurinburg  and  East  Laurinburg. 
Flood  waters  from  Leith  Creek  result  in  damages  estimated  to  average  $26,550 
annually.  A  combination  of  structural  and  non-structural  flood  control 
measures  have  been  determined  to  be  the  best  solution  for  the  Leith  Creek 
flood  problem. 


SACEN-PF  12  January  1977 

SUBJECT:  Leith  Creek,  Scotland  County,  North  Carolina  - 

Submission  of  Detailed  Project  Report  and  Negative  Declaration 
of  Environmental  Effects 

4.  The  best  plan  to  provide  a  high  degree  of  protection  to  the  Leith 
Creek  basin  would  involve  construction  of  channel  conveyance  improve¬ 
ments  at  an  estimated  first  cost  of  $165,000  and  an  estimated  average 
annual  cost  of  $12,800.  Total  average  annual  benefits  from  this  plan 
are  estimated  at  $23,250.  Adverse  environmental  effects  are  minimal 
due  to  the  relatively  small  size  of  the  project  and  environmental  gains 
are  produced  by  the  recommendation  of  bridge  modifications  which  in 
the  past  have  reduced  natural  channel  capacities. 

5.  Recreational  facilities  consisting  of  a  greenway  with  bike  trail, 
picnic  facilities  and  pa. k  benches  are  also  recommended  as  part  of 
the  proposed  plan.  The  estimated  additional  first  cost  for  providing 
these  facilities  is  $18,200  which  would  be  apportioned  on  a  50/50 
cost  basis  between  Federal  and  non-Federal  interests.  Average  annual 
cost  of  recreational  facilities  is  estimated  to  be  $1,700.  Total 
average  annual  recreational  benefits  are  estimated  at  $2,600. 

6.  Total  first  cost  of  the  flood  control/recreation  plan  is  $183,200, 
consisting  of  $110,100  Federal  cost  and  $73,100  non-Federal  cost. 

Average  annual  costs  of  $14,500  when  compared  to  annual  benefits  of 
$25,850  yield  a  benefit-to-cost  ratio  of  1.78. 

7.  If  is  recommended  that  the  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects  be  approved  in  order  to  facilitate 
preparation  of  Plans  and  Specifications  and  initiate  project  construction 
when  funds  are  available. 


2  Incl  (15  cys)  *  HARRY  S.  WILSON,  JR. 

as  Colonel,  Corps  of  Engineers 

District  Engineer 

WILLIAM  C.  A4ATTEI 
Major,  Corps  of  Engineers 
Deputy  District  .Engineer 


SADPD-P  (12  Jan  77)  1st  Ind 

SUBJECT:  Leith  Creek,  Scotland  County,  North  Carolina  -  Submission 
of  Detailed  Project  Report  and  Negative  Declaration  of 
Environmental  Effects 


DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 
30  Pryor  Street,  S.  h'.,  Atlanta,  Georgia  30303  18  March  1977 


TO:  District  Engineer,  Charleston,  ATTN:  SACEN-PF 

1.  After  one  review  of  draft  DPR’s,  it  is  our  objective  to  forward  the 
finalized  report  to  OCE  for  approval  subject  to  minor  comments.  Because 
of  the  major  omissions  outlined  in  Inclosui'e  2,  the  Leith  Creek  DPR 
cannot  be  processed  to  OCE.  'Hie  report  must  include  reasonable  cost 
data  and  detailed  information  on  environmental  aspects  of  any  recommended 
plan.  Additionally,  all  coordination  must  be  included  in  the  DPR  if  it 
is  to  be  forwarded  to  OCE  for  approval. 


2.  Accordingly,  the  report  and  negative  declaration  are  returned  for 
revision  in  accordance  with  the  attached  comments. 


FOR  THE  DIVISION  ENGINEER: 


3  lncl 

wd  1  cy  ca  lncl  1  5  2 
added  1  lncl 

3.  SAD  Comments,  18  Mar  77 


Planning  Division 


SACEN-PS  (12  Jan  77)  2nd  Ind. 

SUBJECT:  Leith  Creek,  Scotland  County,  North  Carolina. 

Submission  of  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects. 

DA,  Charleston  District,  Corps  of  Engineers,  P.  0.  Box  919, 

Charleston,  South  Carolina  29402  28  March  1977 

TO:  Division  Engineer,  South  Atlantic,  ATTN:  SADPD-P 

1.  The  following  is  in  response  to  Division  Comments  contained  in 
Inclosure  2  of  1st  indorsement  to  subject  letter.  Comments  la-lc 
are  based  on  comments  to  the  original  draft  submittal  while  comments 
2-6  represent  new  comments  on  the  final  report.  District  responses 
to  subject  comments  are  as  follows: 

a.  Comment  la:  Comment  la  stated  that  SAD  comment  2  to  the  draft 
report  should  be  complied  with  by  adding  a  table  entitled,  "Effect 
Assessment  Summary",  with  each  appropriate  item  as  listed  in  Appendix 
C  of  ER  1105-2-240  shown  on  the  table  and  discussed.  Appendix  C  of  ER 
1105-2-240  lists  specific  items  to  be  identified  and  evaluated.  It 
further  states  that,  even  if  the  items  are  not  significant,  they  should 
also  be  noted.  .  However,  paragraph  5  of  ER  1105-2-921,  dated  10  November 
1975,  specifically  states  that  the  System  of  Accounts  satisfies  the  dis¬ 
play  requirement  of  Section  122  guidance  (ER  1105-2-240).  Therefore,  in 
accordance  with  this  regulation,  a  separate  table  for  Section  122  items 
is  not  required.  Paragraph  5  further  states  that  only  significant  bene¬ 
ficial  or  adverse  contributions  will  be  displayed.  Paragraph  24  of  ER 
1105-2-921  also  states  that  the  effects  listed  in  Section  122  will  be 
identified,  assessed,  and  evaluated.  If  significant,  they  will  be  dis¬ 
placed  in  the  System  of  Accounts  and,  when  displayed,  they  will  be 
asterisked.  In  response  to  comment  2  on  the  draft  DPR,  the  Charleston 
District  provided  SAD  with  a  list  of  Section  122  items  and  their  loca¬ 
tions  in  the  System  of  Accounts.  All  significant  Section  122  items  were 
also  identified  with  an  asterisk  in  the  S  of  A.  Therefore,  Charleston 
District  is  of  the  opinion  that,  in  accordance  with  ER  1105-2-921,  the 
requirements  of  Section  122  are  sufficiently  addressed  to  enable  reviewers 
to  make  a  decision  on  the  project.  However,  in  order  to  comply  with 
Appendix  C  of  ER  1105-2-240,  it  is  recommended  that  the  System  of  Accounts 
be  footnoted  to  list  the  Section  122  items  which  have  insignificant 
project  effects.  This  requires  revision  of  only  one  page. 

b.  Comment  lb:  This  comment  states  that  the  first  paragraph  on  page 

24  should  be  expanded  to  clearly  explain  the  disposal  plan  and  the  use 

of  Section  404  guidelines  in  the  selection  of  disposal  areas.  This  comment 
also  questions  ponding  behind  the  mounds,  open  spaces  in  the  mounds  for 
drainage,  and  adverse  effects  of  future  flooding,  including  SPF  on  the 
disposal  mound.  This  comment  could  be  answered  by  indorsement  to  the 
subject  report.  Disposal  mounds  will  be  shaped  to  allow  for  drainage 
and  to  break  the  continuity  of  the  proposed  bike  trail  as  mentioned  in 


SACEN-PS  (12  Jan  77)  2nd  Ind.  28  March  1977 

SUBJECT:  Leith  Creek,  Scotland  County,  North  Carolina. 

Submission  of  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects. 


the  Negative  Declaration.  There  are  no  tributaries  to  Leith  Creek  on 
banks  where  spoil  disposal  is  recommended;  therefore,  no  bridges  will 
be  required  for  the  bike  trail  which  is  proposed  for  construction  on 
the  mo'ind.  Section  404  guidelines  will  be  adhered  to  in  the  selection 
of  final  disposal  areas  and  appropriate  coordination  will  be  made  during 
the  pre-construction  planning  phase. 

c.  Comment  lc:  SAD  Comment  lie  to  the  draft  DPR  required  an  additional 
paragraph  in  the  section  of  the  main  report  concerning  local  cooperation 
requirements.  This  paragraph  was  unintentionally  omitted  in  the  final 
draft  of  the  DPR.  Compliance  with  this  comment  only  requires  revision 

of  page  37  of  the  DPR. 

d.  Comment  2:  Comment  2  states  that  the  unit  price  estimates  for  ex¬ 
cavation  are  too  low  and  that  E  &  D  and  S  &  A  costs  are  excessive.  The 
unit  price  for  excavation  ($0.85/cy)  is  based  on  September  1976  prices. 
This  estimate  is  in  line  with  actual  bid  estimates  received  in  September 
1976  for  a  similar  project  on  Kingstree  Branch,  South  Carolina,  which  is 
in  the  same  geographic  vicinity  of  Laurinburg.  Excavation  quantities 
are  also  very  similar  (33,500  cy  for  Kingstree  Branch,  as  compared  to 
34,700  cy  for  Leith  Creek).  Unit  bid  prices  received  for  Kingstree 
Branch  excavation  were  S.90,  $.85,  $.85  and  $1.25/cy.  The  Government 
estimate  was  $.80/cy.  The  $.85/cy  for  Leith  Creek  is  we 1 1  in  line  with 
the  Kingstree  Branch  bid  prices.  Unit  price  estimates  for  excavation 
include  mobilization  and  demobilization  costs.  Grading  and  compaction 
costs  as  included  in  the  suggested  $1.25  unit  price  estimate  for  ex¬ 
cavation  are  not  included  in  the  DPR  cost  estimates  for  excavation. 
Grading  costs  are  reflected  in  shaping  and  seeding  cost  estimates.  E  & 

D  and  S  &  A  cost  estimates  are  based  on  estimates  of  work  required  to 
accomplish  the  desired  results  rather  than  simply  applying  the  suggested 
12%  and  10%  rates.  The  suggested  rates,  when  applied  to  the  relatively 
low  contract  price  estimate  of  $68,900,  would  not  provide  sufficient 
funds  to  accomplish  the  required  work. 

Compliance  with  comment  2  will  require  substantial . report  revision 
as  all  alternative  plans  considered  are  based  on  similar  unit  prices. 

The  increased  unit  price  for  excavation  would  render  Alternative  Plan 
2  as  economically  unfeasible  which  would  affect  the  entire  project  for¬ 
mulation  section.  The  Charleston  District  is  of  the  opinion  that  cost 
estimates  presented  in  the  DPR  are  reasonable  and  sufficient  for  the 
decision-making  process.  Modification  of  these  estimates  as  suggested 
in  Comment  2  will  require  approximately  two  man  weeks  and  result  in 
needless  delays.  The  suggested  price  modifications  will  have  no  effect 
on  final  project  recommendations  as  each  effected  alternative  will  have 
proportionate  increase  in  cost.  Therefore,  in  view  of  the  above,  the 
District  recommends  that  cost  data  presented  in  the  DPR  remain  unchanged. 


SACEN-PS  (12  Jan  77)  2nd  Ind.  28  March  1977 

SUBJECT:  Leith  Creek,  Scotland  County,  Month  Carolina. 

Submission  of  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects. 


e.  Comment  3:  As  stated  in  paragraph  2  of  the  basic  letter,  five 
copies  of  the  DPR  and  Negative  Declaration  were  sent  to  the  State  of 
North  Carolina  for  comment  by  the  Governor.  These  reports  were  mailed 
the  same  date  as  the  final  reports  were  sent  for  Division  review.  The 
District  felt  it  was  inappropriate  to  hold  the  report  in  the  District 
until  State  review  was  complete.  Therefore,  the  report  was  forwarded 
for  review  without  formal  state  coordination.  To  date,  no  formal  reply 
has  been  received  endorsing  subject  report,  however,  verbal  contact 
with  representatives  of  the  State  of  North  Carolina  indicates  that 
subject  documents  have  been  reviewed  and  received  favorable  comment. 

State  indorsement  of  the  subject  report  is  expected  on  or  about  14  April 
1977.  Copies  of  the  letter  from  the  State  of  North  Carolina  will  he? 
forwarded  for  inclosure  in  the  report  upon  receipt.  Also,  as  stated 

in  comment  3,  correspondence  from  fish  and  Wildlife  is  in  draft  form. 

A  formal  response  was  requested  on  two  occasions  but  never  received, 
therefore,  the  draft  correspondence  was  included. 

f.  Comment  4:  Proposed  changes  in  the  E1S  procedures  require  that 
environmental  assessments  accompany  the  DPR's;  they  also  make  provisions 
for  separate  binding  of  the  two  documents  for  administ.rati ve  purposes. 

The  Leith  Creek  DPR  and  Negative  Declaration  were  not  bound  together 
for  two  reasons:  First,  those  in  attendance  at  the  public  meeting  only 
requested  copies  of  the  environmental  assessments.  These  persons  did 
not  express  any  desire  for  copies  of  the  DPR  which  has  been  made  avail¬ 
able  to  the  public  by  the  local  sponsor.  Secondly,  due  to  the  lack  of 
significant  impacts,  the  technical  data  and  step  by  step  analysis  pre¬ 
sented  in  the  DPR  was  not  required  to  understand  the  conclusions  made 
leading  to  a  negative  declaration.  Since  binding  of  the  two  documents 
is  optional,  their  separate  bindings  should  not  be  considered  a  major 
omission. 

Comment  4  also  state  that  more  discussion  should  be  included  con¬ 
cerning  impact  assessments  of  the  disposal  areas.  Discussion  of  the 
disposal  areas  in  the  section  entitled  "Effect  of  the  Plan  on  Environ¬ 
ment"  included  loss  of  vegetation,  temporary  erosion  and  siltation, 
and  better  drained  soils  for  a  very  narrow  strip  along  the  creek.  These 
impacts  me  further  detailed  in  the  System  of  Accounts  and  the  Negative 
Declaration.  Location  of  disposal  sites  was  discussed  in  the  Design 
section  of  the  DPR  and  shown  on  plate  E-10.  Vor  the  reach  of  the  project 
between  Gill  Street  •  ud  Church  Street,  no  Section  404  coordination  will 
be  required  except  for  a  short  reach  where  bank  stabilization  is  re¬ 
commended.  In  the  reach  below  Church  Street  Section  404  coordination 
may  be  required,  depending  upon  final  selection  for  spoil  disposal  sites 
in  this  reach.  If  possible,  wetlands  disposal  will  be  avoided.  All 
formal  Section  404  coordination  will  be  made  during  pre-construction 
planning  after  final  selection  of  disposal  areas. 


SACEN-PS  (12  Jan  77)  2nd  Ind.  28  March  1977 

SUBJECT:  Leith  Creek,  Scotland  County,  North  Carolina. 

Submission  of  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects. 


g.  Comment  5:  Comment  5  suggests  that  views  of  Federal  agencies 
be  summarized  wi ch  a  few  sentences  of  support  or  conflict  and  making 
reference  to  the  detail  in  Appendix  2.  This  comment  is  in  compliance 
wi th  suggested  report  format  and  should  be  complied  with  in  future 
reports.  Inclosure  or  omission  of  the  review  summaries,  however, 

is  of  minor  consequence  and  should  have  little  effect  in  determining 
adequacy  of  the  report. 

h.  Comment  6:  Comment  6  as  was  explained  on  page  5  of  the  Negative 
Declaration,  the  cost  sharing  for  recreational  features  of  the  proposed 
plan  would  be  borne  by  Scotland  County  rather  than  the  City  of  Laurinburg, 
as  the  County  is  now  the  sole  organization  which  funds  recreation  in  the 
project  area.  Mr.  Scott's  letter  of  29  October  1976,  which  appears  in 
both  the  DPR  and  Negative  Declaration,  accurately  reflects  the  current 
situation.  The  County  and  City  have  expressed  their  wish  to  cooperate 
with  the  Corps  in  developing  a  greenway  in  the  floodplain,  but  pending 
the  completion  of  a  county-wide  master  plan,  the  County  has  not  yet 
fully  committed  itself  to  50  per  cent  of  the  recreation  costs.  A  guar¬ 
antee  from  the  local  sponsor  is  not  required  to  include  the  recreational 
features  as  part  of  the  plan.  Both  the  County  and  the  City  are  aware 
that  such  a  commitment  would  have  to  be  made  before  the  project  could 
proceed  to  construction.  Requirements  for  cost  sharing  on  recreation 

can  be  included  as  a  local  cooperation  item  as  a  revision  to  page  37 
of  the  DPR. 

2.  Compliance  with  all  comments  contained  in  Inclosure  2  of  the  1st 
Indorsement  will  require  the  expenditure  of  an  additional  $3,750.  To 
date,  $103,420  has  been  expended  for  preparation  of  the  DPR  in  an  effort 
to  justify  Federal  expenditure  of  less  than  $100,000  for  oroject  con¬ 
struction.  The  expenditure  of  an  additional  $3,750  will  nave  little 
effect  on  deciding  whether  or  not  a  project  is  justified.  The  District 
recommends  compliance  with  comments  1-a,  1-c  and  6  through  the  submittal 
of  revisions  to  pages  19  and  37  of  the  DPR.  Other  comments  are  of  in¬ 
significant  consequence  and  can  be  handled  by  indorsement  if  required. 
Revision  of  pages  19  and  37  should  be  adequate  for  submittal  to  0CE 
for  project  authorization  at  very  little  expense.  However,  should  SAD 
require  complete  compliance  with  all  comments,  the  District  then  re¬ 
commends  that  an  additional  $3,750  be  allotted  to  Charleston  District 
for  Leith  Creek. 


wd  all  incl 

Colonel,  Corps  of  Engineers 
District  Engineer 


HARRY  S.  WILSON,  JR. 


•  ••••• 
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SADPD-P  (12  Jan  77)  3d  Ind 

SUBJECT:  Leith  Creek,  Scotland  Count)’,  North  Carolina, 

Submission  of  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects 

DA,  South  Atlantic  Division,  Corps  of  Engineers,  510  Title  Building, 

30  Pryor  Street,  S.  If. ,  Atlanta,  Georgia  30303  25  April  1977 

TO:  District  Engineer,  Charleston 

1.  Your  responses  to  SAD  comments  of  18  March  197"'  have  been  considered 
and  the  following  remarks  on  your  responses  are  furnished: 

a.  Section  122  requires  the  evaluation  of  certain  impact  effects 
and  a  report  summary  included  on  their  significance.  This  must  be 
accomplished  in  narrative  or  tabular  form  as  indicated  by  ER  1105-2-240. 

order  to  minimize  report  preparation,  it  has  been  our  suggestion  to 
combine  the  Summary  of  Section  122  Effects  in  the  System  of  Accounts 
Summary  which  is  also  required  under  Principles  and  Standards  per 
instructions  in  ER  1105-2-941.  For  this  reason,  we  do  not  feel  there 
is  a  conflict  between  the  two  ER's.  For  this  report,  your  suggested 
approach  using  footnotes  to  the  System  of  Accounts  to  list  the  Section 
122  items  which  have  insignificant  project  effects  is  acceptable. 

b.  The  requirements  for  Section  404  evaluation  must  be  complied 
with  by  the  District  before  approval  will  be  granted  by  the  Chief  of 
Engineers.  Sec  EC  1165-2-125,  dated  31  January  1977,  particularly 
paragraph  7a (2)  and  paragraph  S.  The  evaluation  must  also  be  reflected 
in  the  assessment  and  Negative  Declaration.  A  public  notice  should  be 
prepared  and  released  on  the  proposed  actions  before  the  report  is 
resubmitted. 

c.  Concur  with  your  proposed  action. 

.  d.  We  have  reviewed  the  bids  on  Kingstrce  Branch,  and  your 
rationale  for  using  one  selected  item  from  those  bids  is  not  accept¬ 
able.  Contractors  tend  to  imbalance  their  bids  so  as  to  go  heavy  on 
those  items  that  will  be  completed  early  in  the  contract.  Tims  in 
the  case  of  Kingstrce  Branch,  the  low  bidder  chose  the  clearing  item 
to  get  working  capital,  The  government  estimate  cannot  bo  unbalanced. 
Therefore,  realistic  prices  must  be  used  no  matter  what  and  how  con¬ 
tractors  bid  on  one  item  of  a  multiple  item  bid.  We  still  feel  the 
estimated  cost  for  the  l.eith  Crock  project  is  low.  If  the  project  is 
approved  at  the  present* cost,’ and  if  it  were  awarded  today,  wc  feel 
you  would  not  got  a  hid  under  $80,000  and  a  program  problem  would  exist. 
There  is  still  a  need  for  hotter  estimating  at  this  stage  of  planning. 


SADPD-P  (12  Jan  77)  3d  Ind  25  April  1977 

SUBJECT:  Leith  Creek,  Scotland  Comity,  North  Carolina, 

Submission  of  Detailed  Project  Report  and  Negative 
Declaration  of  Environmental  Effects 

e.  It  is  standard  practice  to  have  all  coordination  completed 
before  the  DPR  is  submitted.  This  should  include  a  letter  of  intent 
from  the  local  sponsor  on  cost  sharing  if  recreation  is  a  feature  of 
the  reconnaissance  plan.  The  letter  from  the  county  is  not  considered 
sufficient  to  show  intent  of  participation.  The  report  should  not  be 
resubmitted  until  all  coordination  and  State  indorsement  is  received  by 
the  District. 

f.  We  concur  wdth  your  response  to  keep  the  environmental  assess¬ 
ment  separate  from  the  DPR.  However,  you  should  be  prepared  to  include 
the  assessment  in  future  reports  as  an  appendix.  As  noted  in  paragraph 

1. b.  above,  a  Section  404  evaluation  must  be  made  now  in  the  DPR  stage. 

g.  Concur. 

h.  Concur. 

2.  The  revised  report  incorporating  the  above  comments  should  be 
submitted  after  all  coordination  is  accomplished  and  the  Section  404 
public  notice  lias  been  distributed  for  30  days. 

FOR  THE  DIVISION  ENGINEER: 


DANIEL  D.  HALL 

Colonel ,  Corps  of  Engineers 

Deputy  Division  Engineer 
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Syllabus 


The  purpose  of  this  study  was  to  investigate  flood  problems  asso¬ 
ciated  with  high  flows  from  Leith  Creek  with  a  view  to  determining  the 
need  for  and  feasibility  of  improvements  to  solve  the  flood  problems. 
Subject  study  was  conducted  in  response  to  a  request  by  the  City  of 
Laurinburg,  North  Carolina. 

Leith  Creek  is  located  entirely  within  the  limits  of  Scotland  Coun 
North  Carolina.  The  creek  flows  through  the  City  of  Laurinburg  and 
forms  a  political  boundary  between  the  Cities  of  Laurinburg  and  East 
Laurinburg.  Flood  waters  from  Leith  Creek  result  in  damages  estimated 
to  average  $26,550  annually.  ‘A  combination  of  structural  and  non- 
structural  flood  control  measures  have  been  determined  to  be  the  best 
solution  for  the  Leith  Creek  flood  problem. 

The  best  plan  to  provide  a  high  degree  of  protection  to  the  Leith 
Creek  basin  would  involve  construction  of  channel  conveyance  improve¬ 
ments  at  an  estimated  first  cost  of  $181,000  and  an  estimated  average 
annual  cost  of  $13,900.  Total  average  annual  benefits  from  this  plan 
are  estimated  at  $23,250  Adverse  environmental  effects  are  minimal 
due  to  the  relatively  small  size  of  the  project  and  environmental  gains 
are  produced  by  the  recommendation  of  bridge  modifications  which  in 
the  past  have  reduced  natural  channel  capacities. 

Recreational  facilities  consisting  of  a  greenway  with  bike  trail, 
picnic  facilities  and  park  benches  are  also  recommended  as  part  of 
the  proposed  plan.  The  estimated  additional  first  cost  for  providing 
these  facilities  is  $18,200  which  would  be  apportioned  on  a  50/50 
cost  basis  between  Federal  and  non-Federal  interests.  Average  annual 
cost  of  recreational  facilities  is  estimated  to  be  $1,700.  Total 
average  annual  recreational  benefits  are  estimated  at  $2,600. 

Total  first  cost  of  the  flood  control /recreat ion  plan  is  $199,200. 
Average  annual  costs  of  $15,600  when  compared  to  annual  benefits  of 
$25,850  yield  a  benef i t-to-cos t  ratio  of  1.66. 
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LEITH  CREEK 

SCOTLAND  COUNTY,  NORTH  CAROLINA 
DETAILED  PROJECT  REPORT 


The  Study  and  Report 


Purpose  and  Authority 


Due  to  frequent  flood  damages  experienced  by  flood  conditions  on 
Leith  Creek,  *he  City  of  Laurinburg  has  requested  a  flood  control  study 
under  authority  contained  in  Section  205  of  the  Flood  Control  Act  of 
1048,  as  amended.  The  purpose  of  the  study  is  to  determine  the  need 
for  and  feasibility  of  improvements  to  reduce  flood  damages  resulting 
from  high  flows  on  Leith  Creek. 


Scope  of  the  Study 


The  studies  in  this  report  are  for  that  portion  of  the  Leith 
Creek  Basin  which  affect  the  Cites  of  Laurinburg  and  East  Laurinburg, 
North  Carolina.  Studies  were  concentrated  on  flood  problems  and 
potential  solutions  to  these  problems.  Other  water  resource  related 
problems  were  also  investigated  in  connection  with  potential  flood 
control  alternatives.  All  reasonable  alternative  plans  to  solve  the 
areas  flood  problems  were  considered  in  sufficient  detail  to  determine 
their  feasibility.  The  selection  of  the  recommended  plan  was  made 
after  careful  consideration  of  all  factors,  including  environmental 
and  social  impacts  and  those  expressed  by  concerned  agencies  and 
local  interests. 


Study  Participants  and  Cooridnation 


The  Charleston  District,  Corps  of  Engineers,  had  the  principal 
responsibility  for  conducting  and  coordinating  the  subject  study.  The 
study  was  requested  by  the  City  of  Laurinburg,  North  Carolina  which 
cooperated  throughout  the  entire  study  process.  Coordination  with 
various  Federal,  State  and  local  agencies  was  made  throughout  the  study 
and  comments  received  are  presented  in  Appendix  2.  A  public  workshop 
was  held  on  20  November  1975,  at  which  time  all  alternatives  presented 
in  this  report  were  present  for  public  review. 


The  Report 


The  results  of  studies  for  the  Leith  Creek  Basin  are  presented  in 
two  parts;  the  main  report  and  two  appendixes. 

The  main  report  is  a  nontechnical  presentation  for  both  engineers 
and  non-engineers  that  presents  the  results  of  the  feasibility  studies 
and  a  broad  view  of  the  overall  study.  It  also  contains  a  system  of 
accounts  (S  of  A)  as  required  by  Principles  and  Standards.  The  System 
of  Accounts  also  satisfies  the  display  requirements  of  Section  122  of 
the  Rivers  and  Harbors  Flood  Control  Act  of  1970. 

The  first  appendix  is  a  technical  report  following  essentially  the 
same  sequence  as  the  main  report  and  providing  technical  information 
required  for  an  independent  evaluation  of  the  validity  of  the  findings. 
Appendix  2  contains  all  pertinent  correspondence  in  connection  with  the 
study  and  a  transcript  of  the  Public  Workshop  held  20  November  1975- 
Appendix  3  contains  a  reference  list  for  coordination  as  required  by 
Section  404  of  Public  Law  92-500. 

Prior  Studies  and  Reports 


The  Charleston  District,  Corps  of  Engineers,  prepared  a  reconnais¬ 
sance  report  on  Leith  Creek,  dated  11  July  1972,  which  recommended  that 
a  detailed  study  be  made  under  Section  205  of  the  Flood  Control  Act  of 
19^8,  as  amended.  No  other  reports  have  been  prepared.  The  City  of 
Laurinburg,  however,  has  applied  to  the  Flood  Insurance  Program  and 
flood  insurance  is  currently  available.  A  flood  insurance  study  is 
scheduled  to  begin  during  Fiscal  V ear  1977- 
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Resources  And  Economy 
Of  The  Study  Area 


Leith  Creek  watershed  is  located  in  Scotland  County  in  the  upper 
coastal  plains  section  of  North  Carolina.  The  watershed  consists  of 
a  total  area  of  13-2^  square  miles  above  its  confluence  with  Little 
Creek  below  the  city  limits.  The  Leith  Creek  flood  plain  passes  through 
the  City  of  Laurinburg  and  then  forms  the  political  boundary  between 
the  Cities  of  Laurinburg  and  East  Laurinburg.  The  study  scope  has 
generally  been  limited  to  that  portion  of  the  flood  plain  located  within 
the  city  limits  of  Laurinburg  and  East  Laurinburg  where  fiood  damages 
are  experienced.  Development  within  this  reach  generally  consists  of 
low  cost  housing  and  several  small  commercial  concerns. 


Environmental  Setting  and  Natural  Pesources 


An  overall  view  of  the  entire  watershed  is  useful  in  describing  the 
study  area.  In  general,  lands  in  the  upper  portion  of  the  watershed 
above  the  city  limits  of  Laurinburg  consist  entirely  of  croplands  and 
forest.  The  lower  portion,  generally  located  within  the  city  limits  of 
Laurinburg  and  East  Laurinburg  consist  of  urban  type  development,  in¬ 
cluding  residential,  commercial  and  industrial  development.  Park  areas 
and  a  school  are  also  located  in  the  lower  portion  of  the  watershed. 
Figures  1-5  show  photographs  of  various  reaches  of  Leith  Creek  within 
the  study  limits. 

Climate  in  the  area  is  characteristic  of  the  warm  temperate  zone. 

In  summer,  the  days  are  generally  hot  and  the  nights  moderately  warm. 
Subfreezing  temperatures  are  experienced  periodically  during  the  winter 
months.  Normal  annua’  precipitation  averages  about  53  inches  and  is 
generally  well  distributed  throughout  the  year. 

There  are  no  known  places  of  significant  historical  or  archeo¬ 
logical  value  located  within  the  Leith  Creek  flood  plain.  Therefore, 
construction  of  a  flood  control  project  on  Leith  Creek  is  not  antici¬ 
pated  to  have  any  adverse  effects  on  historical  or  archeological  values 
of  the  study  area.  An  Archaeological  Reconnaissance  of  the  study  area, 
prepared  by  an  Archaeologist  from  nearby  St.  Andrews  Presbyterian  Col¬ 
lege,  is  included  in  Appendix  2  of  this  report. 

Scotland  County  is  mainly  agricultural  in  nature.  Cotton  is  the 
principal  cash  crop  with  other  important  farm  crops  consisting  of  corn, 
tobacco,  soy  beans  and  small  grain.  Beef  cattle  and  poultry  are  also 
important  farm  enterprises. 


Soils  in  Scotland  County  are  acid,  strongly  leached  and  generally 
low  in  organic  matter  content.  Soils  under  native  forest  are  low  in 
calcium,  magnesium,  and  potassium  because  they  have  a  low  capacity  to 
store  these  bases.  Soils  in  the  immediate  vicinity  of  Leith  Creek, 
however,  are  relatively  high  in  organic  matter  content  because  water 
has  retarded  oxidation. 


Human  Resources 


The  major  centers  of  population,  which  affect  future  growth  of 
the  Leith  Creek  Basin,  are  the  cities  of  Laurinburg  and  East  Laurin- 
of  which  portions  of  both  are  located  within  the  flood  plain. 


burg. 


Detailed  population  information  concerning  the  Leith  Creek  Basin 
is  not  available;  however,  data  for  Scotland  County  is  considered  to 
be  indicative  of  the  basin  area.  The  population  of  Scotland  County 
has  increased  from  about  23,000  in  1940  to  almost  27,000  in  1970  which 
represents  a  compound  growth  rate  of  0.5  percent  per  year.  The  fol¬ 
lowing  tabulation  shows  1970  population  characteristics  of  Scotland 
County  compared  with  the  State  of  North  Carolina. 


I  tern 


Scotland  County 


North  Carol i na 


Popu 1  at  ion  ( 1 , 000) 

Median  school  years  completed 
Employment 

Non-worker/worker  ratio 
Percent  in  manufacturing  industry 
Percent  in  white  collar  occupation 
Percent  government  workers 
Median  Income  for  families 


26.9 

9-6 


5,082 

10.6 


1.45 

42.0 

34.2 

10.1 

$7,030 


1.34 

35-5 

38.6 

13.2 

$7,774 


Data  on  employed  civilian  workers  by  occupational  group  are  avail¬ 
able  from  the  1970  Census  of  Population.  The  largest  group  of  workers 
in  Scotland  County  were  operatives,  except  transportation  with  about 
2,700  or  26.6  percent  of  the  total  work  force  so  classified.  Craftsmen 
and  foremen,  and  clerical  workers  were  the  second  and  third  largest 
groups,  each  containing  13.4  and  11.8  percent  respectively. 


An  indication  of  the  projected  future  growth,  employment,  and  per 
capita  income  for  Scotland  County  is  shown  graphically  on  page  5- 


D.  Downstream  view  from  Commonwealth  Street. 


FIGURE  2 


E.  Leith  Creek  -  Railroad  crossing  just  above  Commonwealth  Street. 


F.  Leith  Creek  -  View  looking  downstream  at  Noith  Caledonia  Road. 


FIGURE  3 
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Development  and  Economy 


The  City  of  Laurinburg  is  the  principal  economic  center  of  Scot¬ 
land  County  and  serves  as  the  county  seat  and  the  major  commercial 
retail  center  of  the  area.  The  City  of  East  Laurinburg  adjoins  Laurin¬ 
burg  and  is  generally  residential  in  nature.  Although  intensive  urban¬ 
ization  of  the  area  is  not  anticipated,  significant  increase  in  popu¬ 
lation  can  be  anticipated  as  new  industry  moves  into  the  area.  Suburban 
development  is  expected  to  meet  housing  needs  of  the  future  working  force. 

Population  of  Scotland  County  is  expected  to  increase  from  26,929 
in  1970  to  46,000  by  the  year  2020.  This  represents  a  compound  growth 
rate  of  1 . 06  percent  per  year  as  compared  to  a  predicted  compound  growth 
rate  of  1.25  percent  per  year  for  the  State  of  North  Carolina.  Projected 
population  figures  through  the  year  2020  for  Scotland  County  and  North 
Carolina  are  shown  below. 


1970  1980  1990  2000  2010  2020 

Scotland  County  26,929  29,500  33,500  38,500  42,500  46,000 

North  Carolina  5,082,059  5,703,900  6,419,300  7,302^00  8,333,200  9,535,800 


The  following  tabulation  shows  projected  civilian  employment  trends 
for  Scotland  County.  This  tabulation  was  formulated  based  on  1972  Series 
E,  0BERS  Projections  for  the  Pee  Dee  Water  Resource  Subarea  numbered  0304 
which  includes  Scotland  County. 


1970 

1980 

1990 

2000 

2020 

Popu la t i on 

26,929 

29,500 

33,500 

3^,500 

46,000 

Participation  Rate  % 

41 

45 

45 

46 

45 

Projected  Total  Employment 

10,947 

13,275 

15,075 

17,710 

20,700 

Future  income  estimates  for  Scotland  County  are  based  on  1972  Series 
E,  0BERS  Projections  for  the  Pee  Dee  Water  Resource  Subarea.  The  per 
capita  personal  income  projections  for  1970-2020  (in  1 967  dollars)  are 
shown  in  the  following  tabulation. 


1970 

1980 

1990 

2000 

2020 

Scotland  County  $2,849 

$3,900 

$5,200 

$7,000 

$11 ,600 

North  Carolina  $2,842 

$3,900 

$5,100 

$6,900 

$11,500 

The  primary  development  that  will  have  an  impact  on  the  area's 
economy  is  increased  industrial  development  which  will  result  in  the 
residential  development  in  areas  of  the  county  which  are  currently 
predominantly  agricultural.  Also,  improved  farming  techniques  will 
undoubtedly  be  developed  in  future  years  that  will  increase  per  acre 
yields  and  help  bolster  the  area4s  economy. 


Problems  and  Needs 


The  problems  and  needs  of  the  Leith  Creek  Basin  that  are  discussed 
in  this  report  are  concerned  primarily  with  the  flood  damages  that  occur 
to  the  communities  of  Laurinburg  and  East  Laurinburg,  North  Carolina. 
These  are  discussed  in  subsequent  pages,  along  with  a  description  of 
improvements  desired  by  the  local  sponsoring  organization. 


Status  of  Existing  Plans  and  Improvements 

There  are  no  existing  or  pending  projects  being  considered  on 
Leith  Creek  by  city,  county,  state  or  other  Federal  agencies.  The 
City  of  Laurinburg,  however,  has  applied  to  the  Flood  Insurance  Program 
and  flood  insurance  is  currently  available.  A  flood  insurance  study 
is  scheduled  to  begin  during  Fiscal  Year  1 977  - 


Flood  Problems 

For  the  purposes  of  this  study,  study  limits  were  established  as 
U.  S.  Highway  7^  (downstream)  and  l).  S.  Highway  1 5- ^+0 1  Bypass  (upstream). 
Within  this  reach,  twelve  highway  crossings  and  four  railroad  crossings 
have  been  constructed  across  Leith  Creek.  In  addition,  ten  utility 
crossings  consisting  of  five  water  lines  and  five  sewer  mains  also  cross 
the  creek. 

The  flood  plain  of  Leith  Creek  passes  throuqh  the  City  of  Laurinburn 
and  consists  of  residential,  municipal,  and  business  properties.  Floods 
result  from  inadequate  channel  capacity  to  carry  high  discharges.  Visual 


inspection  of  the  creek  indicates  that  little,  if  any  effort  has  been 
made  to  maintain  the  channel.  Evidence  of  debris  and  heavy  siltation 
are  evident  throughout  the  entire  study  reach.  With  the  exception  of 
developed  areas  and  park  areas,  considerable  amounts  of  vegetation 
and  debris  restrict  the  effectiveness  of  the  natural  channel. 

As  shown  on  the  general  map,  the  major  damage  areas  are  located 
within  the  city  limits  of  Laurinburg  and  East  Laurinburg.  Based  upon 
flood  elevations  computed  by  backwater  computer  programs,  there  are 
an  estimated  65  residential  and  17  commercial  structures  located  within 
the  flood  plain  and  susceptible  to  flood  damages.  In  addition,  a  school, 
school  lunch  room,  and  gymnasium  are  also  susceptible  to  damage. 

Flood  damages  along  Leith  Creek  consist  of  both  tangible  and  in¬ 
tangible  damages.  Tangible  damages  are  those  subject  to  monetary 
evaluation  and  include:  physical  damages  or  losses  to  property  and 
improvements;  emergency  costs  for  flood  damage  prevention;  and  business, 
financial,  and  wage  losses  in  and  adjacent  to  flood  areas.  Intangible 
damages  are  not  susceptible  to  monetary  evaluation  and  include:  danger 
to  human  life;  added  inconvenience  and  human  discomfort;  injury  and 
exposure  during  floods;  creation  of  conditions  detrimental  to  health 
and  security;  interruption  of  traffic,  utility  services  and  normal 
community  activities;  and  the  detrimental  effects  of  frequent  flooding 
on  the  appearance  and  aesthetic  quality  of  the  flood  plain  such  as 
deposition  of  debris,  etc. 

In  order  to  compute  economic  damages,  detailed  field  surveys  were 
conducted  to  determine  elevations  of  structures  located  within  the 
flood  plain.  Flood  damage  computations  consisted  of  the  creation  of  a 

logical  relationship  between  flood  frequencies,  flood  stages  and  flood 
damages.  An  economic  index  station  was  selected  near  Caledonia  Road 
which  was  located  in  the  high  damage  area  and  had  stage  fluctuations 
representative  of  the  entire  damage  reach. 

Average  annual  flood  damages  for  natural  conditions  were  computed 
by  first  computing  discharges  for  selected  frequency  storms  and  for¬ 
mulating  a  discharge  frequency  relationship.  Discharges  were  then 
converted  into  stage  by  use  of  backwater  computations  and  plotted  to 
form  a  stage  discharge  relationship.  Stage  damage  curves  were  estab¬ 
lished  for  three  damage  categories  (residential,  commercial,  and  public 
properties)  based  on  field  appraisal  of  individual  structures  and 
interviews  with  local  people.  Average  damages  between  successive  select¬ 
ed  frequencies  were  then  multiplied  by  the  incremental  probability 
between  these  frequencies  to  obtain  that  part  of  the  average  annual 
damages  contributed  by  storms  falling  within  these  frequency  limits. 
Average  annual  incremental  damages  were  totaled  to  obtain  the  average 
annual  damages.  The  following  tabulation  summarizes  existing  damages. 


V  L  #. 


•  •  •  •  • 


•  •  •  • 


•  • 
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/  CORPS  OF  ENGINEERS,  U.  S.  ARMY 

/  CHARLESTON,  SOUTH  CAROLINA,  DISTRICT 

LEITH  CREEK 


NOTES 

OVERFLOW  LIMITS  INDICATED  ARE  FOR 
IOO  VEAR  EXISTING  FLOOD 


LAURINBURG,  SCOTLAND  COUNTY,  N.  C 

GENERAL  MAP 


IMITS  MAY  VARY  FROM  ACTUAL  LOCATION 
ON  GROUND 


NOVEMBER  1976 


CATEGORY 


AVERAGE  ANNUAL  DAMAGES 


Residential  $13,500 

Comme  rc i a  1  11, 500 

Public  Properties  1 , 550 


Total  Danages-E x i s t i ng  Conditions  $26,550 


Other  Needs 


Other  community  needs  associated  with  the  potential  development  of 
a  flood  control  project  include  the  following: 

a)  The  City  of  Laurinburg  has  expressed  a  need  to  develop  additional 
recreational  facilities  in  the  immediate  vicinity  of  Leith  Creek;  and; 

b)  The  city  has  further  indicated  the  need  for  a  sewer  line  easement 
adjacent  to  Leith  Creek.  Sewer  lines  could  be  placed  parallel  to  the 
creek  and  thus  provide  an  additional  use  of  land  easements  which  would  be 
required  should  a  channel  improvement  project  be  approved. 


Improvements  Desired 


The  city  manager  of  Laurinburg  submitted  a  letter  requesting  assistance 
to  control  floodinq  along  Leith  Creek.  A  copy  of  this  letter  is  included 
in  Appendix  2  of  this  report.  Local  people  are  willing  to  support  a  flood 
control  project  and  have  indicated  that  they  will  provide  the  necessary 
cooperation  should  a  project  be  recommended  and  approved.  A  copy  of  a 
letter  of  intent  to  meet  the  requirement  of  local  cooperation  is  included 
i n  Append i x  2 . 

A  public  workshop  was  held  in  Laurinburg  on  20  November  1975-  Durinq 
this  workshop,  those  in  attendance  had  the  opportunity  to  express  their 
opinion  on  potential  flood  control  alternatives  and  to  make  any  additional 
proposals  or  recommenda t i ons  concerning  flood  problems  on  Leith  Creek.  A 
transcript  of  the  workshop  has  also  been  included  in  Appendix  2. 

Local  representatives  have  also  expressed  a  desire  to  Include  recrea¬ 
tional  facilities  as  part  of  any  recommended  flood  control  project.  Copies 
of  correspondence  from  the  local  snonsors  supporting  the  inclusion  of 
recreation  as  part  of  a  recommended  project  are  Included  in  Appendix  2 
of  this  report. 


Formulating  a  Plan 


Bet.-ri  ii-  'i*  t  i  v  1  -  I- "i '  ‘  !•«  i  r-q  -  tfn  '  i-  r,i.cj  i  '  t  he  l.  iur  !  ••  hui  a 

-it,-.:  List  l  i  :  i  i  ' ’  i u.  ■  ■  i  t  ■  •  ■  t  .  it-1  ■  ‘  ’  i  ■  !  ,  i.  ■  ;  •  -  ,  •  ,  ,,  1  : 

i)  t  h  '  -vi  i  n  t  i  •  r!  s  i  r  .  f  ‘ 1 1-  f  -i  i  -i :  *  -  ;  .  i  -r  .  -  i  ■  ,  -p  r  •  >v  t  t  „  •  i  ;  *  ;  .  [. . 

r  reek  hciS  i  n  is  paramount  ir  -  •  r-.<  .  I  ■  order  to  f  o;  nu  I a  l  e  the  best 

a  1  t  C .t !  i  i  - 1  i'l;,'  i-.r'eu',  i  »  i  mp.-  <  a  t  i  ve  t  o  consider  all  appro¬ 
priate  .!  I  t  e  i  n  1 1  i  i  e  a  ’  jit-.  -  -  a .  s  i  i  project  effects  -  tangible  .in  ! 

intangible,  favoi  able  and  i.nf  uvorjp  I  e  . 


FnRML.  '  T  I  ON  AND  t-VAlUATION  CRITERIA 

rornula:  ion  a'  U  evjlti.it  ioi.  >  1  tie  pi. vis  ol  improvement  for  Leith  Cr'ee 
i  nr  )  ud  i  eg  all  pass  i  t.  !  e  a  I  t  c  oat  i  vr;- ,  .-/e-e  based  on  technical,  economic  ,  an 
intangible  criteria  summar i /ed  in  ttv  <o| lowing  paragraphs .  Such  criteria 
permit  *  he  selection  of  the  plan  of  improvement  which  represent-,  the  sola; 
that  best  responds  to  the  problems  and  needs  ot  the  a; ea . 

Technical  Criteria 

Technical  criteria  used  for  the  formulation  and  evaluation  of  allerna 
t i ve  solutions  to  t  he  flood  problems  on  Leith  Creek  are  consistent  with 
established  Corps  of  Engineers  Requlat ions.  These  regulation,  provided 
guidance  for  carrying  out  the  various  task  of  mu  1 1 iob ject  i  ve  planning,  cor' 
sis'ent  with  the  Water  Resource  Councils,  Principles  and  Standards  and 
re  1  a t ed  policies. 

£  con on i c  C  r i to •  i a 

The  economic  criteria  which  we i e  applied  in  formulating  a  plan  a  r  ■  • 
t‘i:se  >»ec  i  r  i  ed  by  the  Principles  and  St  indards.  Econor.  i  c  bene  I  i  t  s  v/e  r  t 
developed,  in  a  o  co  >  uiaru  e  w  i  :  t  ■■  !  i.s  tract  ion,  contained  in  'elated  Engines  r  1  '  -  ‘  i 
•- r|u  1  ‘i  t  i  ■  >n s  .  Add  I  t  i  on. a  I  ei.onorni  i  f  i  i  *  cm  i  a  used  to  dove  !<.-•;•  t  H-  # e<  ■  >mm, ■ .-  s - 
;>  Ian  i  ii,.  i  i .  .it-  r  he  1  .;>  i  I  ow  i  r»g  : 

a.  n  National  Economi.  De  ve  I  opneu  ’  t  N 1 1>  *  Plan  wa  ,  i  ui  nu  1  ,iti  -I  t 

r-.ax  i  mi  ,’e  the  net  economic  bene  I  i  t  •.  wh  i  !<•  addressing  proi.-ct  ob  iet  t  i  v<-«  . 

b .  Tangible  benefits  exceeded  cost  ! or  the  NET  e i  o. 

C  .  All  prices  applied  to  estimated  const  <  jc  t  -:  ,.o'  i  1  .  .  a<a 

based  on  September  19/6  estimate.. 

d .  A  project  life  expectancy  •  <’  ;>f  ., -a:  ,  ,  e  ,  o 

6-3/3  were-  used  in  computing  pr-'iec  ■  ar.I 


e.  Estimated  construction  time  of  the  project  was  less  than  one 
year,  therefore,  no  interest  was  included  during  construction. 

Environmental  and  Other  Criteria 

The  following  env i ronmenta 1  criteria  and  intangibles  were  considered 
in  formulating  a  plan. 

a.  An  Environmental  Quality  (EQ)  Plan  was  formulated  with  the  goal 
of  making  the  most  significant  contribution  to  preserving,  maintaining, 
restoring,  and/or  enhancing  the  cultural  and  natural  resources  of  the 
study  area. 

b.  All  alternatives  considered  were  compatible  insofar  as  practical 
with  the  surrounding  environment. 

c.  All  efforts  were  made  to  avoid  detrimental  environmental  effects 
and  whenever  feasible,  mitigating  features  were  considered  for  such  effects. 

d.  Public  health,  safety  and  social  well  being  were  considered  when 
formulating  all  alternatives. 

e.  Public  acceptance  of  various  alternatives  was  considered  in  for¬ 
mulating  each  plan  and  feasible  alternatives  were  coordinated  with  interested 
agencies  and  individuals  through  correspondence,  public  meetings  and  other 
procedures . 


Possible  Solutions 

Several  alternative  measures  to  satisfy  the  problems  and  needs  of  the 
area  are  possible;  however,  some  of  these  measures  are  not  practical  or 
economical.  Possibilities  include: 

a.  Nons t ructura I  measures  such  as  zoning  and  building  code  regulations, 
flood  proofing  of  both  individual  buildings  or  groups  of  buildings  and 
permanent  or  temporary  evacuation  of  flood  plain  areas. 

b.  Structural  measures  such  as  reservoirs,  levees  and  channel  con¬ 
veyance  improvements. 

c.  A  combination  of  structural  and  nonstructura 1  measures. 

Zoning  and  building  code  regulations  are  legal  measures  that  could  be 
implemented  and  enforced  by  the  regulating  agency  concerned  to  effectively 
reduce  the  flood  damage  potential  of  an  area  in  accordance  with  a  planned 
program  of  development  and  land  use.  Such  action  would  be  desirable  in 
the  Leith  Creek  problem  area  in  order  to  preclude  possible  future  develop¬ 
ment  that  would  suffer  large  damages  under  flood  conditions. 


Flood  proofing  might  include  raising  existing  and  future  homes,  pro¬ 
tecting  roads  and  utilities,  and  diking  around  individual  buildings  or  areas 
to  be  protected.  This  type  of  flood  protection  may  prove  effective  tor 
commercial  and  public  properties  within  the  flood  plain,  however,  residentia 
structures  consist  generally  of  low  cost  frame  housing  which  would  be 
difficult  to  flood  proof  with  cost  being  higher  than  the  benefits  will 
just i t  y . 

Permanent  evacuation  of  the  flood  plain  might  involve  removal  of  all 
buildings  and  personal  property  and  converting  the  land  to  recreation  or 
scenic  areas  which  would  not  be  seriously  damaged  by  floodflows.  Temporary 
evacuation  would  involve  the  establishment  of  an  earlv  warninq  svstem  to 
predict  flooding  in  sufficient  time  to  conduct  an  orderly  evacuation  of 
the  flood  plain.  However,  due  to  the  smallness  of  the  watershed,  a  reliable 
flood  forecasting  system  would  be  difficult  to  implement. 

Flood  insurance  provides  an  additional  nons t rue t u ra 1  alternative  to 
the  flood  problems  of  Laurinburq  and  East  Laurinburg.  This  program  is 
designed  to  provide  flood  insurance  at  rates  made  affordable  through  a 
Federal  subsidy.  Qualifying  communities  must  adopt  and  administer  local 
measures  to  protect  lives  and  new  construction  from  future  flooding.  The 
City  of  Laurinburg  has  applied  for  Flood  Insurance  and  a  Flood  Insurance 
Study  is  scheduled  for  Fiscal  Year  1977. 

With  an  emphasis  on  nons t ructura I  solutions  a  nons t ructura I  alterna¬ 
tive  was  formulated  to  protect  all  structures  within  the  flood  plain.  The 
alternative  consisted  of  flood  proofing  or  relocating  each  individual 
structure.  Structures  which  could  not  be  flood  proofed  or  physically 
relocated  were  assumed  to  be  demolished  and  the  occupants  were  relocated 
and  provided  with  minimum  standard  housing.  Estimated  first  cost  of  this 
alternative  was  $770,200  Average  annual  costs  of  $51, ^00  when  compared 
with  benefits  of  $26,550  yielded  an  unfavorable  benef i t - t o-cos t  ratio  of 
0.52. 


Structural  solutions  offer  a  broad  field  of  alternatives  to  alleviate 
flood  damages.  These  alternatives  include  measures  designed  to  modify 
floods  by  altering  the  natural  environment.  These  modifications  include 
efforts  to  divert  floods;  to  change  the  timing  and  duration  of  floods, 
or;  to  restrict  floods  from  portions  of  the  flood  plain. 

Reservoirs  provide  a  structural  alternative  to  control  flooding  by 
storing  runoff  and  thus  reducing  the  peak  flows  downstream.  However,  in¬ 
vestigations  of  the  Leith  Creek  Basin  revealed  a  lack  of  suitable  sites 
for  reservoir  construction.  No  further  study  was  made  for  this  alternative. 

Levees  provide  an  alternative  structural  solution  by  restricting  floods 
from  portions  of  the  flood  plain  highly  susceptable  to  flood  damaqe.  The 
numerous  road  crossings  over'  Leith  Creek,  however,  render  this  type  of 
improvement  infeasible.  An  estimated  nine  road  crossings  would  require 
substantial  modification  in  order  to  implement  an  effective  levee  system. 

In  addition,  an  interior  drainage  problem  would  be  created  by  levee 
construction  which  would  require  a  system  of  drainage  ditches  and  pumps. 
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Channel  Conveyance  Improvement  consists  of  various  modifications  to 
the  existing  channel  which  result  in  an  increased  flow  capacity.  These 
modifications  include:  cleaning;  deepening;  widening  and/or  channel  re¬ 
alignment.  Channel  conveyance  improvement  is  the  most  feasible  structural 
alternative  to  flood  problems  associated  with  high  water  from  Leith  Creek. 

Thus  far,  structural  and  nonstructural  alternatives  have  been  con¬ 
sidered  separately.  However,  a  combination  of  structural  and  nonstruc¬ 
tural  alternatives  may  provide  the  best  solution  to  the  flood  problems 
on  Leith  Creek.  As  previously  discussed,  nons t rue tura 1  solutions  arc 
not  sufficient  to  alleviate  flood  damages  to  existing  structures.  A 
structural  alternative  will  be  reguired  to  effectively  reduce  existing 
damages.  Future  development,  however,  is  a  different  story.  Without 
some  type  of  flood  plain  regulation,  future  development  can  encroach 
the  flood  plain  and  thus  reduce  the  effectiveness  of  a  flood  control 
project.  In  consideration  of  the  above,  any  recommended  structural 
solution  to  the  flood  problems  on  Leith  Creek  will  be  accompanied  with  a 
reguirement  that  the  local  community  establish  and  enforce  flood  plain 
regulations  for  the  residual  flood  plain. 


Alternatives  Considered  Further 

As  a  result  of  reconnaissance  studies  and  preliminary  estimates, 
potential  solutions  to  the  flood  problems  which  were  clearly  impractical 
or  unfeasible  were  eliminated  early  in  the  course  of  study  in  order  to 
concentrate  on  feasible  alternatives.  Reservoir  and  levee  alternatives 
were  not  considered  beyond  the  preliminary  study  phase  which  proved  them 
to  be  infeasible. 

Channel  conveyance  improvement  in  the  form  of  cleaning  and/or 
enlarging  the  existing  channel  offers  the  most  practical  method  of 
reducing  flood  damages  along  Leith  Creek.  In  order  to  formulate  the 
most  feasible  channelization  alternative,  five  basic  channel  plans  were 
prepared  and  analyzed.  All  five  plans  are  similar  in  that  they  begin  at 
the  L  &  S  Railroad  crossing  immediately  upstream  of  State  Road  1645  and 
end  at  Gill  Street  (See  Plate  I).  Each  plan  also  calls  for  the  removal 
and/or  replacement  of  the  McKay  and  Carver  Street  Bridges.  Plans  !  and 
2  are  designed  with  varying  bottom  slopes  ranging  from  .0068  ft/ft  to 
.00214  ft/ft.  These  plans  also  call  for  modification  of  the  Laurinbury 
and  Southern  Railroad  immediately  upstream  from  McKay  Street.  Plans  3 
and  4  are  designed  with  varying  bottom  slopes  ranging  from  .0015  ft/ft 
to  .00086  ft/ft  and  do  not  recommend  any  railroad  modifications.  The 
fifth  plan  of  improvement  was  designed  to  provide  a  200  foot  floodway 
for  the  entire  project  length  without  channel  excavation.  Each  plan  i ^ 
discussed  individually  in  the  following  paragraphs  and  a  summary  is 
presented  on  Plate  1. 


Channel  Conveyance  Improvement  Plan  1  begins  at  the  Lacirinbure  ■ 
Southern  Railroad  and  continues  to  Gill  Street,  a  total  project  length 
of  1.97  miles.  This  plan  calls  for  the  deepening  of  the  existing  j nan- •  1 
and  widening.  s'  ■  bottom  widths  vary  from  35  feet  in  the  reach 
the  L  t,  S  Railroad  and  Church  Street;  then  30  feet  to  the  end  of  t  h. 
at  Gill  Street.  Also  included  in  the  plan  recommendation  are  the  '  '  ' 
of  two  highway  bridges  and  one  railroad  culvert  as  previously  :'-<s  • 

Plan  1  would  reduced  the  maximum  stage  of  the  100  year  frequenc.  f  1  ■■  1  ■  ■ 
about  2.9  feet.  The  estimated  first  cost  of  the  plan  is  $31 8 , 7Gr  •'n-'  ' 
annual  charges  $23,100  including  maintenance.  Annual  benefits  ot  $24. V 
yield  a  benef i t - to-cos t  ratio  of  1. 05- 

Channel  Conveyance  Improvement  Plan  2  is  similar  to  Plan  1  in  all 
respects  except  channel  bottom  widths.  Design  bottom  widths  for  Pla>  , 
vary  from  45  feet  in  the  reach  between  the  L  &  S  Railroad  and  Church  St- a 
thence,  40  feet  to  the  end  of  the  project  at  Gill  Street.  Plan  2  woul  : 
reduce  the  maximum  stage  of  the  100  year  frequency  flood  by  about  3-3  *'-• 
The  estimated  first  cost  of  this  plan  is  $365,000  and  annual  charges,  $2' 
including  maintenance.  Annual  benefits  of  $24,600  yield  a  benef i t - to-c os 
ratio  of  0 . 93  • 

Like  Plans  1  and  2,  Channel  Conveyance  Improvement  Plan  3  begins  at 
the  Laurinburq  and  Southern  Railroad  and  continues  to  Gill  Street.  a 
total  project  length  of  1.97  miles.  This  plan  avoids  modification  of 
the  L  £  S  Railroad  crossing  immediately  upstream  of  McKay  Street. 

Design  bottom  widths  for  Plan  3  vary  from  35  feet  between  the  lower 
project  limits  and  North  Main  Street,  to  30  feet  in  the  short  reach 
between  North  Main  and  Gill  Streets.  Plan  3  would  reduce  the  maximum 
stage  of  the  100  year  frequency  flood  by  about  1.8  feet.  The  estimated 
first  cost  of  this  plan  is  Sl8l,000and  annual  charges  $13,900  Annual 
benefits  of  $23,250  yield  a  benef i t - to-cos t  ratio  1.67- 

Channel  Conveyance  Improvement  Plan  4  is  similar  to  Plan  3  in  a  I  1 
respects  except  bottom,  widths.  Oesiqn  bottom  widths  for  Plan  4  vary  t < om 
45  feet  between  t  he  lower  project  limits  and  North  Main  Street,  to  40 
feet  in  the  short  reach  between  North  Ma  i  r,  Street  and  C.IM  Street.  r 

would  reduce  i  he  ra/imum  stage  it  the  100  year  frequency  14  oil  !;/  1  ■ ...  1 

2.0  feet.  The  estimated  ‘irst  cost  >>l  'his  plan  is  $203,400  an-.  ,s  :i 
charges.  $15,400  Including  maintenance.  Annual  bene*  it-  o*  $24,000  .  :  • 
a  benef i t -t o- cos ;  'itio  of  1.56. 

Channel  Improvement  Plan  5  was  designed  to  test  the  <.•  •  •  pi  t  .<•  p'  .  : 
a  tloodway  for  high  ♦ lows  and  avoiding  channel  excavation.  This  phv  • 
commends  the  construction  of  a  20C  foot  wide  floodway  in  the  1  each  he  ..•  e 
the  L  f.  S  Railroad  and  Gill  Street.  The  floodway  would  be  g  as-.ed  r  : 
mowed  at  frequent  intervals  to  prevent  obstructions  to  flow.  H*  i dga  ;• 
ifications  are  the  same  as  recommended  tor  Plans  3  and  4.  Plan  r.  wo,..  I  ; 
reduce  the  maximum  staqe  of  the  100  year  frequency  f  1 00J  hv  ah  out  I  ,'j  '• 
The  est  i  mated  *  i  1  st  cost  at  the  plan  is  $  1 6 1  ,200  and  the  atir-u.i  i  •'.*•.»>  ge  ,  , 
$12,800  i  nc  1  ud  i  nq  maintenance.  Annual  benefits  ot  $16,700  yield  ' 

tri-cns  I  ratio  :  -  f  1.30. 


Plate  I  summarizes  pertinent  data  relative  to  each  of  the  alternatives 
discussed  in  the  preceeding  paragraphs.  Tables  1  and  2  summarize  signifi¬ 
cant  beneficial  and  adverse  contributions  of  each  alternative  carried  through 
the  final  planning  stage. 


Selecting  a  Plan 


The  selection  of  the  best  plan  of  improvement  for  Leith  Creek  involved 
the  comparison  of  the  various  alternatives  which  met  the  formulation  and 
evaluation  criteria  outlined  earlier.  Cons iderat ion  was  given  to  environ¬ 
mental  effects,  social  well-being,  the  regional  development  and  the  national 
economic  development.  During  the  selection  process,  all  alternatives  were 
presented  to  the  public  at  a  public  workshop  held  at  the  Scotland  County 
Courthouse  on  20  November  1975-  The  transcript  of  the  workshop  and  all 
subsequent  cor respondence  is  presented  for  review  in  Appendix  2. 


System  of  Accounts 

The  System  of  Accounts  (S  of  A)  is  a  display  requirement  of  the  Water 
Resource  Council,  "Principles  and  Standards"  and  is  an  integral  part  of 
the  planning  process.  The  System  of  Accounts  displays  all  significant 
beneficial  and  adverse  contr i but  ions  of  each  alternative  carried  through 
the  final  planning  stage  and  provides  a  useful  tool  to  assist  in  the 
selection  process.  The  S  of  A  also  satisfies  the  display  requirements 
of  Section  122,  Public  Law  51-61 1 ,  River  and  Harbor  and  Flood  Control  Act 
of  1970.  Table  1  displays  the  breadth  and  detail  of  the  assessment  and 
evaluation  of  all  alternative  plans.  Table  2  summarizes  Table  1  and 
presents  the  crucial  planning  consideration  underlying  each  alternative. 
Table  2  is  presented  later  in  this  report  in  the  section  entitled  "State¬ 
ment  of  Findings". 


The  NED  Plan 

The  Principles  and  Standards  require  the  designation  of  National 
Economic  Development  (NED)  Plan.  This  plan  is  described  as  the  plan  which 
best  addresses  the  planning  objectives  in  a  way  which  maximizes  net  eco¬ 
nomic  benefits.  Basically,  two  structural  types  of  channel  improvement 
were  considered.  Plans  1  and  2  recommended  deepening  and  widening  while 
the  remaining  plans  generally  avoided  deepening  the  existing  channel. 

In  consideration  of  the  above,  two  plans  emerged  as  candidates  for  the 
NED  Plan.  Of  the  deepening  alternatives  (Plan  1  and  2),  Plan  1  resulted 
ir,  the  greatest  amount  of  excess  benefits  over  costs.  Of  the  non¬ 
deepening  alternatives  (Plan  3  —  5 )  ,  Plan  3  resulted  in  the  greatest 
amount  of  excess  benefits  over  costs.  However,  in  consideration  of  the 
net  amount  of  excess  benefits,  Plan  3  edged  out  Plan  1.  Therefore,  of 
all  plans  considered,  Plan  3  is  the  plan  which  best  addresses  the  plan¬ 
ning  objectives  while  maximizing  net  economic  benefits.  Plan  3  is  the 
NED  Plan. 
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The  EQ  Plan 

The  Principles  and  Standards  also  require  the  designation  of  an 
Environmental  Quality  Plan  (EQ  Plan).  This  plan  is  described  as  the  plan 
which  will  make  the  most  significant  contribution  to  preserving,  maintain¬ 
ing  restoring,  or  enhancing  cultural  and  natural  resources.  The  exist¬ 
ing  conditions  of  the  creek  weighed  heavily  in  selecting  an  EQ  Plan. 

The  existing  channel  bottom  exhibits  strong  evidence  of  heav/  siltation 
in  the  past.  Therefore,  the  alternatives  of  deepening  versus  not  deep¬ 
ening  become  a  comparison  of  maintaining  versus  restoring  natural  re¬ 
sources.  Of  all  alternatives  considered,  the  nonstructural  alternative 
was  the  best  environmental  alternative,  but  was  not  economically  justi¬ 
fied.  Therefore,  the  major  criteria  in  selecting  an  EQ  Plan  became  the 
amount  of  natural  cover  disturbed  during  construction  and  subsequent 
maintenance.  Plan  1  had  the  least  disruptive  effect  of  the  deepening 
alternatives  considered  and  Plan  3  had  the  least  disruptive  effects  of 
the  non-deepening  alternatives.  Plan  3  had  slightly  less  disruptive 
effects  than  Plan  1.  By  placing  more  emphasis  on  maintaining  rather 
than  restoring  cultural  and  natural  resources,  and  in  consideration  of 
the  structural  alternative  with  the  greatest  amount  of  net  Environmental 
benefits,  Plan  3  edged  Plan  1  and  therefore,  has  been  designated  as  the 
EQ  Plan. 


Selecting  a  Plan 


Plan  selection  is  the  designation  of  the  most  desirable  alternative 
based  on  results  of  this  detailed  study.  This  selection  is  also  influenced 
by  the  public  response  to  the  various  plans  of  improvement.  As  discussed 
in  the  preceeding  paragraphs,  Plan  3  is  the  NED  and  the  EQ  plan.  Plan  1, 
however,  had  sufficient  merits  to  be  considered  very  strongly  on  both 
accounts.  Therefore,  selection  of  a  recommended  plan  was  narrowed  to 
Plans  1  and  3. 

After  careful  consideration  of  all  data  presented  in  the  preceeding 
pages  and  subsequent  appendixes  and  after  careful  review  of  the  public 
preferences  expressed  during  the  public  workshop  and  subsequent  corres¬ 
pondence,  Plan  3,  in  combination  with  the  regulation  of  the  resi<dual 
flood  plain  has  been  designated  as  the  recommended  plan. 


»  • 


»  • 


The  Selected  Plan 


•  • 


The  preceding  section  summarized  plan  formulation  and  identified  the 
plans  with  the  best  potential  for  resolving  the  problems  and  needs  of  the 
study  area.  The  following  pages  present  a  description  of  the  best  plan, 
including  its  accomplishments  and  effects  as  well  as  its  significant  design, 
construction,  operation  and  maintenance  aspects. 


•  • 
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Plan  Description 


The  most  appropriate  plan  of  improvement  in  the  Leith  Creek  Basin 
is  a  combination  structural  and  nonstructural  plan.  The  structural 
measures  consist  of  the  cleaning  and  widening  of  the  existing  channel 
for  a  total  distance  of  1.97  miles  and  replacing  two  highway  bridges, 
and  relocating  two  water  mains  and  one  sewer  line.  Nonstructural 
measures  consist  of  passage,  by  the  local  sponsor,  of  regulatory  mea¬ 
sures  to  control  the  residual  flood  plain.  The  concept  of  designated 
floodways  is  recommended  and  designated  floodways  for  both  existing  and 
improved  conditions  are  presented  in  Section  E  of  Appendix  1  for  guidance. 

The  main  features  of  the  recommended  plan  are  as  follows: 

Widen  and  clean  the  existing  channel  a  total  distance  of  1.97 
miles.  Bottom  widths  vary  from  35  feet  to  30  feet  with  side  slopes  of  2 
horizontal  to  1  vertical. 

Remove  and  replace  the  existing  McKay  Street  bridge.  Replacement 
structure  should  have  a  minimum  low  chord  elevation  of  1 96 . 4  feet  ms  1 
and  sufficient  opening  to  pass  a  flow  of  1640  cfs. 

Remove  and  replace  the  existing  Carver  Street  bridge.  Replacement 
structure  should  have  a  minimum  low  member  elevation  of  201.0  feet  msl 
and  have  sufficient  opening  to  pass  a  flow  of  1570  cfs. 

Acquisition  of  20.72  acres  of  permanent  right-of-way  will  be 
required  to  implement  the  proposed  plan. 

Local  sponsor  is  required  to  adopt  and  enforce  land  use  measures 
to  prevent  the  unwise  and  uneconomical  development  of  the  flood  plain. 

Development  of  a  Greenway  Park  is  also  part  of  the  recommended 
plan  and  will  be  discussed  later  in  this  report. 


Pi.an  Accomplishments 


The  major  benefits  that  will  result  from  the  selected  plan  are  the 
reduction  of  existing  and  future  damages  to  the  urban  areas  of  Laurinburg 
and  East  Laurinburg,  North  Carolina.  Construction  of  the  selected  plan 
would  produce  flood  damage  reduction  benefits  for  approximately  82  structures 
located  within  the  existing  flood  plain.  Average  annual  benefits  of  $23,250 
are  estimated  for  the  reduction  of  flood  damages  to  existing  structures.  No 
monetary  benefits  are  claimed  for  reduction  of  damages  to  future  development 
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since  the  plan  recommends  regulation  of  the  flood  plain.  Plan  and  profile 
views  for  both  existing  conditions  and  improved  conditions  for  various 
frequency  floods  are  presented  in  Section  E  of  Appendix  1  for  comparison 
of  pre-project  and  post  project  conditions. 


Effect  of  the  Plan  on  Environment 


The  selected  plan  consists  of  widening  the  existing  channel  bottom  to 
widths  ranging  from  30  to  35  feet  and  deepening  as  much  as  two  feet.  This 
plan  would  have  beneficial  environmental  effects  in  that  it  recommends 
the  removal  of  trash,  debris  and  large  discarded  articles  from  the  creek 
bottom  and  the  removal  of  vegetation  which,  in  places,  clogs  the  channel 
and  collects  floating  debris  and  scum. 

Adverse  effects  of  the  selected  plan  include  the  destruction  of  existing 
bottom  flora  and  invertebrates,  loss  of  vegetation  from  one  side  of  the 
creek,  and  a  temporary  increase  in  turbidity  and  sediment  load.  Construction 
of  the  proposed  plan  could  also  result  in  lowering  of  the  surface  water  table 
immediately  adjacent  to  the  creek. 

Right-of-way  clearing  would  result  in  the  loss  of  20.72  acres  of  vegeta¬ 
tion.  This  cover  loss  would  include  shrubs  and  thickets  (black  willow,  privet, 
honeysuckle  and  greenbriar)  and  some  trees  (sweet  gum,  sycamore,  black  gum, 
and  a  few  pines  and  small  oaks).  The  project  area  is  a  narrow  strip  which 
is  impinged  upon  from  both  sides  by  residential  and  commercial  development, 
and  provides  only  marginal  to  moderate  habitat  for  birds,  squirrels,  rabbits 
and  other  small  animals. 


•  • 


•  • 


Studies  by  the  North  Carolina  Wildlife  Resources  Commission  show  that 
the  amount  of  stream  cover  is  the  greatest  single  factor  affecting  fish 
populations  in  streams  disturbed  by  flood  control  measures.  Fish  resources 
in  the  project  area  are  limited  to  darters,  daces,  a  few  sunfish  of  minimal 
size,  and  possibly  small  pickerel  or  largemouth  bass  at  the  lower  project 
limit.  Since  this  plan  derives  its  flood  control  benefits  by  widening  and 
deepening  of  the  channel,  cover  could  be  reestablished  along  the  edges  of 
the  creek  without  affecting  channel  flow. 

Existing  bottom  flora  and  invertebrates  will  be  removed  as  would  be 
expected  with  any  channel  modification  plan.  The  sand  and  silt  bottom  should 
gradually  recolonize  from  flora  and  invertebrates  above  the  project,  but 
will  probably  result  in  a  less  diverse  population. 

Erosion,  turbidity  and  sedimentation  would  be  increased  during  and  after 
construction  until  vegetation  is  reestablished.  Seeding  with  grass  shall 
be  done  on  all  cleared  areas.  This  plan  requires  3^,700  cubic  yards  of 
excavation  and  19-2  acres  of  clearing.  A  small  increase  in  sediment  load 
may  occur  during  periods  of  high  flows  due  to  a  slight  increase  in  channel 


•  • 
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velocit'es.  Sediment  impacts  are  not  expected  to  occur  downstream  of  the 
project  in  the  more  valuable  habitat.  Immediately  below  the  lower  project 
limit,  the  creek  slows  and  widens  to  form  a  broad  swamp  with  no  defined 
channel.  This  area  acts  as  a  filter.  On  days  of  high  volume  flows  and 
turbidity  in  the  upper  reaches  of  Leith  Creek,  clear  water  can  be  observed 
in  the  lower  swampy  area. 

The  selected  plan  calls  for  deepening  as  much  as  two  feet  in  the 
extreme  lower  reach  in  order  to  obtain  maximum  capacity  of  the  L  6  S  Rail¬ 
road  culvert  located  at  the  downstream  limit.  The  remaining  reaches  of 
the  1.97  mile  project  generally  follows  the  existing  invert  elevations 
and  avoids  deepening.  In  areas  where  excavation  proceeds  deeper  than 
more  recently  deposited  sediment,  a  draining  of  wet  soils  is  possible 
immediately  adjacent  to  the  creek.  Elevated  fill  areas  and  a  slightly 
Ower  channel  bottom  could  result  in  better  drained  soils  and  fewer  low¬ 
land  hardwoods  in  the  reestablished  cover. 

The  proposed  plan  can  also  be  made  compatible  with  local  plans  to 
construct  a  park  on  the  western  bank  between  Carver  Street  and  Caledonia 
Road ,  by  the  construction  of  a  greenway  connecting  existing  park  facilities 
with  proposed  park  facilities.  In  accordance  with  established  Corps' 
policy  for  recreation  facilities  at  local  flood  protection  projects,  po¬ 
tential  flood  control  alternatives  were  formulated  without  regard  to 
recreation  in  order  to  avoid  the  influence  of  recreation  on  the  formu¬ 
lation  of  a  project  which  must  attain  a  benefit/cost  ratio  greater  than 
unity  without  regard  to  recreation.  The  inclusion  of  a  greenway  with  a 
bike  and  walking  trail  and  periodically  spaced  picnic  tables  and  park 
benches  is  included  as  part  of  the  recommended  plan  and  will  be  discussed 
later . 


Other  Plan  Effects 


Construction  of  a  flood  control  project  on  Leith  Creek  will  reduce 
health  hazards,  particularly  those  created  by  the  overflow  of  low  lying 
areas.  Other  intangible  benefits  include:  the  reduction  of  risk  to  human 
life  and  limb  and  the  peace  of  mind  that  goes  therewith;  reduced  number 
of  traffic  disruptions;  and  improved  aesthetic  quality. 


Design 


The  selected  channel  conveyance  improvement  plan  for  Leith  Creek 
will  pass  an  8  year  flood  with  zero  damage  to  existing  commercial  and 
residential  structures. 
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Materia]  removed  from  the  creek  should  be  deposited  parallel  to  the 
creek  bank  on  one  side  only.  Maximum  height  of  fill  shall  be  four  feet. 
Disposal  mounds  shall  be  leveled,  smoothed  and  seeded  to  grass. 

Disposal  materials  shall  be  shaped  to  facilitate  construction  of  a 
greenway  and  bike  trail  adjacent  to  Leith  Creek.  Construction  of  the 
greenway  will  begin  at  Church  Street  and  extend  to  the  upper  project 
limits  at  Gill  Street,  a  total  distance  of  6,350  feet.  The  greenway 
will  include  a  four  foot  wide  bituminous  surfaced  trail  for  biking  and 
walking  and  will  also  include  periodically  spaced  picnic  tables  and 
park  benches.  Two  picnic  sites  have  been  located  in  the  vicinity  of 
Carver  Street  behind  a  complex  of  low  rent  apartments  and  in  the  vicinity 
of  McKay  Street  near  the  elementary  school  and  playground.  Each  picnic 
site  will  contain  two  tables  and  one  trash  recepticle.  Park  benches 
will  be  located  at  road  crossings  where  picnic  sites  are  not  planned. 

Beautification  measures  will  receive  full  consideration  during  the 
preparation  of  plans  and  specifications.  In  general,  visibly  disturbed 
areas  of  all  elements  surrounding  the  project  will  be  landscaped  to 
restore  the  naLural  scenic  beauty  and  to  provide  an  attractive  appear¬ 
ance.  Ornamental  shrubbery  will  be  planted  in  appropriate  locations 
to  beautify  the  Greenway  Park. 


Construction 

Estimated  time  of  construction  for  the  selected  plan  of  improvement 
is  less  than  one  year.  During  construction,  only  the  areas  required  for 
construction  and  disposal  of  excavated  materials  shall  be  cleared.  All 
efforts  shall  be  made  to  disturb  as  little  natural  cover  as  possible.  Where 
feasible,  channel  excavation  shall  be  made  from  one  bank  only  to  avoid 
disruptive  effects  to  the  opposite  bank. 

la  order  to  provide  for  abatement  and  control  of  any  environmental 
pollution  arising  from  construction  activities,  the  contractor  and  his 
subcontractors  shall  comply  with  all  applicable  Federal,  state  and  local 
laws  and  regulations  concerning  environmental  pollution  control  and  abate¬ 
ment. 


Operation  and  Maintenance 

Operation  and  maintenance  will  be  a  non-Federal  responsibility  and 
will  be  accomplished  in  accordance  with  Federal  regulations.  No  signifi¬ 
cant  problems  are  anticipated  in  connection  with  the  operation  and 
maintenance  of  the  selected  plan. 


Fl.oodways 


The  nonstructura 1  portion  of  the  selected  plan  of  improvement 
requires  regulation  of  uses  made  of  the  residual  flood  plain.  The  con¬ 
cept  of  designated  floodways  is  recommended  to  allow  optimum  use  of  flood 
plains  without  significantly  increasing  flood  hazards.  Under  natural 
conditions,  a  major  flood  would  inundate  the  entire  flood  plain.  The 
floodwater  in  the  channel  and  areas  immediately  adjacent  to  the  channel 
would  normally  be  flowing  swiftly,  while  the  waters  that  cover  the  area 
adjacent  to  high  ground  would  be  ponded  or  moving  very  slowly.  If  ob¬ 
structive  development  were  placed  in  the  area  normally  occupied  by  the 
swiftly  flowing  water,  the  obstruction  would  act  as  a  dam,  causing  flood- 
water  to  back  up  and  reach  significantly  higher  elevations.  Placement 
of  development  in  the  outer  edges  of  the  flood  plain  will  cause  dis¬ 
placement  of  stored  waters,  but  obstruction  to  flow  would  be  minimal. 

With  the  floodway  concept  an  area,  referred  to  as  the  "Floodway"  is  set 
aside  for  unobstructed  passage  of  flood  flow.  The  area  between  the 
floodway  and  the  natural  flood  plain  limits  is  referred  to  as  the  "Flood¬ 
way  Fringe".  Complete  filling  of  the  floodway  fringe  will  cause  the 
design  flood  (usually  a  100-year  frequency  flood)  to  rise  about  one 
foot  higher  than  it  would  under  present  conditions.  This  possible 
future  flood  elevation  is  referred  to  as  the  "Flood  Protection  Eleva¬ 
tion'1  which  is  designed  to  serve  as  a  guide  for  development  within  the 
floodway  fringe  areas.  Homes  and  other  damageable  facilities  should  be 
constructed  above  the  flood  protection  elevation  or  provided  equivalent 
protection  by  flood  proofing.  Plates  showing  floodway  boundaries  and 
floodway  fringe  areas  (defined  by  the  limits  of  the  100-year  flood) 
for  both  pre-project  and  post-project  conditions  are  contained  in 
Appendix  1  of  this  report. 


Economics  of  Selected  Plan 


Methodology 


The  tangible  economic  justifications  of  the  selected  plan  can  be 
ascertained  by  comparing  average  annual  costs  (including  interests, 
amortization,  operation  and  maintenance)  with  an  equ  valent  average 
annual  benefit  which  would  be  realized  for  the  plan  over  a  50  year 
period  of  analysis.  The  average  annual  benefits  should  equal  or  ex¬ 
ceed  the  annual  cost  if  the  Federal  Government  is  to  contribute  toward 
the  project.  All  costs  and  benefits  presented  in  this  section  are 
based  on  September  1976  prices  and  the  prevailing  Federal  interest  rate 
of  6  3/8%  was  used  to  determine  annual  charges. 


Costs 


All  cost  estimates  for  the  channel  project  include  a  15  percent 
contingency  factor,  and  costs  for  engineering  and  design  and  supervision 
based  on  cost  experienced  for  similar  projects.  The  following  tabula¬ 
tion  summarized  total  first  costs  for  the  Flood  Control  feature.  Non- 
Federa)  cost  estimates  were  obtained  from  the  City  of  Laurinburg,  local 
sponsor  for  the  Leith  Creek  project. 

SUMMARY  OF  FIRST  COSTS 
FLOOD  CONTROL 


FEDERAL 


Channel  Excavation  $43,400 
Riprap  1 1 ,000 
Land  Clearing  1 1 ,500 
Shaping  and  Seeding  7,900 
Contingencies  9,000 
Engineering  &  Design  25,000 
Supervision  and  Administration  7,100 


TOTAL  FEDERAL  FIRST  COST  $117,000 

NON-FEDERAL 

Land  Cost  1 , 800 

Bridge  Replacement  50,500 

Water  Line  Relocations  8,500 

Sewer  Relocations  3 . 200 


TOTAL  NON-FEDERAL  FIRST  COSTS  $  64,000 

TOTAL  FLOOD  CONTROL  FIRST  COST  $1 8l , 000 


Recreational  cost  reflect  only  those  cost  for  recreational  facilities 
over  and  above  flood  control  costs.  The  local  sponsors  have  indicated 
a  willingness  to  cost  share  on  a  50-50  basis,  all  recreational  cost  which 
fall  within  the  cost  limitations  of  Federal  participation.  Federal  par¬ 
ticipation  is  limited  to  10  percent  of  the  Federal  cost  for  flood  control 
without  approval  of  higher  authority.  Operation  and  maintenance  of  the 
facilities  after  compl et ion. wi 1 1  be  a  local  responsibility.  The  following 
tabulation  summarizes  estimated  first  cost  for  recreation. 
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SUMMARY  OF  FIRST  COST 
RECREATION 


Bi tumi nous  Trail 

$1 1 .AOO 

Picnic  Tables 

3,200 

Park  Benches 

800 

Trash  Receptacles 

800 

Ornamental  Shrubbery 

2,000 

TOTAL  RECREATION  FIRST  COST 

$18,200 

Federal  Share 

$  9,100 

Local  Share 

$  9,100 

The  following  summarized  total  first  cost  for  a  flood  control  a 
recreation  project  on  Leith  Creek. 


TOTAL  FIRST  COST-LEITH  CREEK 


Federa 1 

Flood  Control  $101,000 

Recreation  9,100 

TOTAL  FEDERAL  FIRST  COST  $11 0,100 

Non-Federa 1 

Flood  Control  $  64,000 

Recreation  9,100 

TOTAL  N0N-FEDERAL  FIRST  COST  $  73,100 

TOTAL  PROJECT  FIRST  COST  $183,200 


Annual  costs  estimates  are  based  on  a  50  year  period  of  analysi 
Interest  during  construction  is  not  included  since  the  period  of  con 
struction  is  estimated  as  being  less  than  one  year.  Interest  and 
amortization  charges  are  based  on  an  interest  rate  of  6  percent 

The  estimated  cost  of  operation  and  maintenance  is  also  included. 

SUMMARY  OF  ANNUAL  COSTS 


Annual  Federal  Costs 


Flood  Control 

$ 

6,750 

Recreat ion 

TOTAL  ANNUAL  FEDERAL  COSTS 

r 

600 

7,350 

Annual  Non-Federal  Costs 

Flood  Control 

$ 

6,050 

Recreat ion 

TOTAL  ANNUAL  NON-FEDERAL 

COSTS 

r 

1,100 
7 , 1  50 

TOTAL  ANNUAL  COST-ENTIRE 

PROJECT 

$ 

14,500 

Benefits 


Estimates  of  monetary  benefits  are  based  on  the  September  l 976 
price  le''el.  The  great  majority  of  the  area  protected  by  the  plan  of 
improvement  is  currently  developed  in  low  cost  housing  with  scattered 
commercial  and  public  properties.  Computed  flood  control  benefits  are 
based  on  existing  development  only.  Benefits  accrue  due  to  the  re¬ 
duction  of  flood  elevations  to  an  estimated  65  residential  and  17 
commercial  structures.  Recreational  benefits  were  determined  by  com¬ 
puting  projected  park  usage  based  on  projected  visitation  rates  and 
assigning  a  visitation  day  value  to  determine  benefits.  An  estimated 
visitation  rate  of  2,800  days  annually  and  a  visitation  day  value  of 
$0.93  were  used  in  determining  recreational  benefits. 

Average  annual  benefits  are  shown  in  the  tabulation  below  for  the 
plan  of  improvement.  Although  intangible  benefits  and  possibly,  tan¬ 
gible  secondary  benei i ts  may  accrue  to  the  national  economy,  only 
tangible  primary  benefits  are  represented  in  the  tabulation. 

SUMMARY  OF  ANNUAL  BENEFITS 


Res i dent i a  1  $  1 1 ,900 

Commercial  10,000 

Public  Properties  1 , 350 

TOTAL  ANNUAL  FLOOO  CONTROL  BENEFITS  $23,250 

Recreational  Benefits  2 ,600 

TOTAL  ANNUAL  BENEFITS  $25,850 


Average  annual  flood  control  benefits  of  $23,250  when  compared  to 
annual  flood  control  costs  of  $12, 800  yields  a  benef i t - to-cos t  ratio 
of  1.81.  Average  annual  recreational  benefits  of  $2,600  when  compared 
to  annual  recreation  costs  of  $1,700  yields  a  benef i t- to-cos t  ratio  of 
1.53-  Total  annual  benefits  of  $25,850  when  compared  to  total  annual 
costs  of  $  1 2+ ,  500  yields  a  project  benef  i  t  -  to-cos  t  ratio  of  1.78. 


Division  of  Plan  Responsibilities 


As  previously  discussed,  the  adoption  and  enforcement  of  land  use 
measures  to  prevent  the  unwise  and  uneconomical  development  of  the 
flood  plain  is  a  requirement  of  the  selected  plan  of  improvement.  The 


) 

• 

SUMMARY  OF  FIRST  COST 

RECREATION 

"M 

Bi tuminous  Trail 

$11 ,400 

_ 

Picnic  Tables 

3,200 

• 

Park  Benches 

800 

Trash  Receptacles 

800 

Ornamental  Shrubbery 

2,000 

TOTAL  RECREATION  FIRST  COST 

$18,200 

-  ■ 

* 

■ 

• 

Federal  Share 

$  9,100 

Local  Share 

$  9,100 

The  following  summarized  total  first  cost  for 

a  flood  control  and 

fci 

recreation  project  on  Leith  Creek. 

• 

TOTAL  FIRST  COST-LEITH  CREEK 

Federa 1 

I 

Flood  Control 

$117,000 

• 

Recreat i on 

9,100 

TOTAL  FEDERAL  FIRST  COST 

$126,100 

„  • 

Non-Federa 1 

2 

Flood  Control 

$  64,000 

... -  - 

i 

Recreation 

9,  100 

• 

. 

TOTAL  NON-FEDERAL  FIRST  COST 

$  73,100 

TOTAL  PROJECT  FIRST  COST 

$199,200 

i 

Annual  costs  estimates  are  based  on  a  50  year 

period  of  analysis. 

— . 

Interest  during  construction  is  not  included  since 

the  period  of  con- 

struction  is  estimated  as  being  less  than  one  year 

Interest  and 

amortization  charges  are  based  on  an  interest  rate 

of  6  3/8%  percent. 

The  estimated  cost  of  operation  and  maintenance  is 

also  included. 

» 

SUWARY  OF  ANNUAL  COSTS 

• 

Annual  Federal  Costs 

Flood  Control 

$  7,800 

Recreat i on 

600 

■ '  • 

» 

TOTAL  ANNUAL  FEDERAL  COSTS 

$  8,400 

• 

* 

Annual  Non-Federal  Costs 

Flood  Control 

$  6,100 

Recreation 

1,100 

TOTAL  ANNUAL  NON-FEDERAL  COSTS 

$  7,200 

. 

i 

• 

TOTAL  ANNUAL  COST-ENTIRE  PROJECT 

$  15,600 

• 

.  •  . 

>; 
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Benefits 


Estimates  of  monetary  benefits  are  based  on  the  September  1976 
price  level.  The  great  majority  of  the  area  protected  by  the  plan  of 
improvement  is  currently  developed  in  low  cost  housing  with  scattered 
commercial  and  public  properties.  Computed  flood  control  benefits  are 
based  on  existing  development  only.  Benefits  accrue  due  to  the  re¬ 
duction  of  flood  elevations  to  an  estimated  65  residential  and  17 
commercial  structures.  Recreational  benefits  were  determined  by  com¬ 
puting  projected  park  usage  based  on  projected  visitation  rates  and 
assigning  a  visitation  day  value  to  determine  benefits.  An  estimated 
visitation  rate  of  2,800  days  annually  and  a  visitation  day  value  of 
$0.93  were  used  in  determining  recreational  benefits. 

Average  annual  benefits  are  shown  in  the  tabulation  below  for  the 
plan  of  improvement.  Although  intangible  benefits  and  possibly,  tan¬ 
gible  secondary  benefits  may  accrue  to  the  national  economy,  only 
tangible  primary  benefits  are  represented  in  the  tabulation. 

SUMMARY  OF  ANNUAL  BENEFITS 


Residential  $1 1 ,900 

Commercial  10,000 

Public  Properties  I ,350 

TOTAL  ANNUAL  FLOOD  CONTROL  BENEFITS  $23,250 

Recreational  Benefits  2,600 

TOTAL  ANNUAL  BENEFITS  $25,850 


Average  annual  flood  control  benefits  of  $23,250  when  compared  to 
annual  flood  control  costs  of  $1 3 ,900  y i el ds  a  benef i t-to-cost  ratio 
of  1.61.  Average  annual  recreational  benefits  of  $2,600  when  compared 
to  annual  recreation  costs  of  $1,700  yields  a  benef i t-to-cost  ratio  of 
1.53.  Total  annual  benefits  of  $25,850  when  compared  to  total  annual 
costs  of  $  1 5 , 600  y i e 1 ds  a  project  benef i t-to-cost  ratio  of  1.66. 


Division  of  Plan  Responsibilities 


As  previously  discussed,  the  adoption  and  enforcement  of  land  use 
measures  to  prevent  the  unwise  and  uneconomical  development  of  the 
flood  plain  is  a  requirement  of  the  selected  plan  of  improvement.  The 


responsibility  for  such  measures  is  non-Federal,  although  technical  ad¬ 
vice  is  available  and  shall  be  furnished  to  the  local  sponsor  by  the 
Charleston  District.  Designated  floodways  for  both  existing  and  improved 
conditions  are  presented  in  Appendix  1  of  this  report.  The  division  of 
responsibilities  for  the  Leith  Creek  Channel  Conveyance  Improvements  is 
discussed  in  the  following  paragraphs. 

Legislative  and  adm i n i s t ra t i ve  policies  have  established  the  basis 
for  Federal  and  non-Federal  responsibilities  in  the  construction  and 
operation  and  maintenance  of  continuing  authority  flood  control  pro¬ 
jects  of  this  type.  These  responsibilities  include  both  the  sharing 
of  costs  for  construction  and  operation  and  maintenance  of  the  project. 
Other  general  non-Federal  responsibilities,  such  as  indemnifying  the 
United  States  and  preventing  encroachments  upon  project  channels,  are  not 
discussed  but  are  set  forth  in  the  "Recommendations". 


Cost  Apportionment 

Sharing  of  costs  between  Federal  and  non-Federal  interests  for  the 
Leith  Creek  project  is  based  on  the  standard  requirements  established 
as  Federal  policy  for  "local  protection"  works.  Under  this  policy, 
non-Federal  interests  are  required  to  furnish  all  lands,  easements  and 
rights-of-way  required  for  project  construction  and  proper  project 
maintenance.  Non-Federal  interests  are  also  required  to  bear  the 
costs  of  modifications  to  all  utilities  and  highway  crossings  required 
for  project  construction.  In  addition,  the  local  sponsor  must  operate 
and  maintain  the  project  after  construction  in  accordance  with  Federal 
requirements.  The  Federal  Government  is  responsible  for  all  flood 
control  construction  costs  including  costs  incurred  in  performing  in¬ 
vestigations  and  designs  and  costs  incurred  for  modifications  to  rail¬ 
road  crossings.  Under  the  study  author i zat ion ,  Federal  costs  are  limited 
to  $2  million  except  in  special  cases  concerning  natural  disasters. 
Non-Federal  interests  must  pay  all  costs  in  excess  of  the  Federal  limi¬ 
tation.  As  discussed  previously,  recreational  cost  for  recreational 
facilities  on  Leith  Creek  shall  be  apportioned  on  a  50-50  cost  share 
basts  between  rederal  and  non-cederal  interest. 

The  following  tabulation  shows  the  apportionment  of  first  costs 
and  annual  operation  and  maintenance  costs  between  Federal  and  non- 
Federal  interests,  in  accordance  with  the  policies  outlined  above. 


COST  APPORTIONMENT 


ESTIMATED  FIRST  COST 


ANNUAL  O&M  COSTS 


FEDERAL 


Flood  Control 

$117,000 

0 

Recreat i on 

9,100 

0 

TOTAL  FEDERAL 

$126,100 

0 

NON-FEDERAL 

Flood  Control 

$  64 ,000 

$1  ,800 

Recreation 

9,100 

500 

TOTAL  NON-FEDERAL 

$  73,100 

$2,300 

TOTAL 

$199,200 

$2,300 

Federal  Responsibilities 

The  presently  estimated  Federal  share  of  the  total  first  cost  of 
the  Leith  Creek  project  is  $126,100.  The  Federal  Government  is  re¬ 
sponsible  for  the  preparation  of  plans  and  specifications  and  for 
construction  of  the  project. 


Non-Federal  Responsibilities 

The  presently  estimated  non-Federal  share  of  the  total  first  cost 
of  the  proposed  project  is  $73,100.  I  r,  addition,  the  non-Federal  in¬ 
terests  must  operate  and  maintain  the  project  at  an  estimated  annual 
cost  of  $2,300.  The  local  sponsor  must  also  meet  the  local  coopera¬ 
tion  requirements  as  outlined  in  the  section  entitled  "Recommendations" 


Plan  Implementation 


The  following  steps  will  be  taken  subsequent  to  the  submission  of 
this  report: 

Circulation  of  a  Negative  Declaration  of  Environmental  Effects  to 
alt  interested  agencies  and  individuals.  If  comments  on  the  Neqative 
Declaration  reveal  significant  adverse  environmental  effects  or  if 
sufficient  public  opposition  is  indicated  an  Environmental  Impact  State¬ 
ment  will  be  prepared  and  circulated. 

Review  of  this  report  by  the  South  Atlantic  Division  Office  in  At¬ 
lanta,  Georgia,  and  the  Office  of  the  Chief  of  Engineers  in  Washington, 

D.  C.  The  South  Atlantic  Division  Engineer  may  delegate  authority  to 
the  Charleston  District  Engineer  to  commence  work  on  Plans  and  Speci¬ 
fications  pending  approval  by  the  Chief  of  Engineers. 

Formal  review  and  comment  by  the  Governor  of  North  Carolina. 

Authorization  by  the  Chief  of  Engineers  for  project  construction. 

Notification  of  project  authorization  sent  to  Congressional  dele¬ 
gation.  (Effective  date  of  project  authorization  is  date  Congressional 
delegation  is  notified  ) 

Funds  for  post  authorization  studies  and  construction  requested  from 
and  allotted  by  the  Chief  of  Engineers. 

Preparation  of  plans  and  specifications  including  pre-construction 
surveys,  materials  investigations  and  detailed  engineering  cost  esti¬ 
mates. 

Local  sponsor  meets  non-Federal  requirements. 

Agreement  with  sponsor  processed  and  signed.  (Agreement  must  be 
consistant  with  requirements  of  Section  221  of  Public  Law  91-611,  Flood 
Control  Act  of  1970.) 

Project  advertised  for  bids. 

Contract  awarded. 

Project  construction  completed  and  project  turned  over  to  local 
sponsors  who  assume  responsibility  for  operation  and  maintenance. 

It  is  not  possible  to  accurately  estimate  a  schedule  for  the  above 
steps  because  of  vai  iables  in  the  reviewing  and  *  ui'n.1  i  nq  process.  How¬ 
ever,  the  following  live  obje.-|ives  have  been  established  by  t‘v  Chit  * 
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of  Engineers  following  completion  of  the  Feasibility  Study  by  the 
Reporting  Officer  and  preparation  of  this  Detailed  Project  Report. 


a)  Review  of  Detailed  Project  Report  by 
Division  Eng  i  nee r 


2  Months 


b)  Review  of  Detailed  Project  Report  by 
the  Office,  Chief  of  Engineers 


2  Months 


:)  Completion  of  Project  Construction 
(Including  Plans  and  Specifications 
After  Project  Approval) 


1 8  Months 


Views  of  Non-Federal  Interests 


The  considered  plans  of  improvement  were  coordinated  with  various 
state,  local  and  non-governmental  interests.  Coordination  was  also  made 
in  the  form  of  a  public  workshop  held  in  Laurinburg  on  20  November  1975. 
Statements  by  those  interests  are  contained  in  Appendix  2.  In  addition 
a  complete  transcript  of  the  public  workshop  is  also  presented. 


Review  by  Other  Federal  Agencies 


Letters  and  comments  received  from  other  Federal  agencies  are 
contained  in  Appendix  2. 
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Summary 


Leith  Creek  is  located  in  Scotland  County,  in  the  upper  coastal 
plains  section  of  North  Carolina.  The  watershed  consists  of  a  total 
area  of  13-24  square  miles  above  the  confluence  of  Leith  Creek  and 
Little  Creek  immediately  downstream  of  the  city  limits  of  Laurinburg. 

The  main  flood  problems  associated  with  Leith  Creek  are  located 
within  the  city  limits  of  Laurinburg  and  East  Laurinburg.  An  estimated 
65  residential  and  commercial  structures  are  located  within  the  flood 
plain  in  additioon  to  a  school,  school  lunchroom,  gymnasium  and  several 
public  parks.  Estimated  annual  flood  damages  for  existing  conditions 
are  $26,550. 

Several  techniques  were  considered  for  alleviating  flood  problems. 

A  site  was  not  available  for  reservoir  construction  and  levees  were 
determined  to  be  ineffective  due  to  numerous  road  crossings.  Channel 
conveyance  improvements  were  found  to  be  the  most  feasible  structural 
method  of  flood  control  on  Leith  Creek.  Nonstructural  measures  were 
studied  in  depth  but  were  found  to  be  impractical  for  alleviating 
existing  damages.  Regulation  of  the  flood  plain,  however,  was  deter¬ 
mined  to  be  an  effective  method  of  controlling  future  development 
damage. 

The  selected  plan  of  improvement  consists  of  a  combination  of 
structural  and  nonstructural  alternatives.  Structural  measures  re¬ 
commended  consist  of  1.97  miles  of  channel  conveyance  improvement 
including  replacement  of  two  highway  bridges,  and  relocation  of  three 
utility  crossings.  Nonstructural  measures  recommended  include  the 
adoption  and  enforcement  by  the  local  sponsor  of  regulatory  measures  to 
control  future  development  of  the  flood  plain. 

Recreational  facilities  included  as  part  of  the  recommended  plan 
include  a  greenway  park  with  bike  and  walking  trail  and  picnic  facilities. 
The  greenway  will  connect  existing  and  proposed  parks. 

The  estimated  first  cost  of  the  channel  improvements  and  recreational 
facilities  on  Leith  Creek  is  $199,200  and  the  annual  charges,  $15,600. 
Annual  benefits  are  estimated  to  be  $25,850  yielding  a  benefit  to  cost 
rat io  of  1.66. 

Results  of  this  detailed  study  indicate  that  Federal  assistance  is 
warranted  to  alleviate  existing  and  potential  flood  hazards  on  Leith 
Creek.  The  proposed  plan  is  economically  justified  and  is  the  plan 
preferred  by  the  majority  of  the  local  people. 


Statement  Of  Findings 


The  documents  concerning  the  proposed  action  and  the  stated  views 
of  other  interested  agencies  and  concerned  public  have  been  reviewed 
and  evaluated,  in  light  of  the  overall  public  interest,  relative  to 
the  various  practicable  alternatives  in  providing  the  needed  flood  con¬ 
trol  protection  in  the  vicinity  of  Leith  Creek.  The  possible  conse¬ 
quences  of  these  alternatives  have  been  studied  according  to  environmental, 
social  well-being,  and  economic  effects,  including  regional  and  national 
development  and  engineering  feasibility.  In  evaluation,  the  following 
points  were  considered  pertinent: 

The  project  will  provide  an  adequate  deqree  of  flood  protection 
for  the  affected  areas  of  the  cities  of  Laurinburg  and  East  Laurinburg. 

The  selected  plan  qualified  as  the  EQ  and  NED  plan  and  has  strong 
local  support. 

Care  was  taken  in  the  design  of  the  project  to  minimize  adverse 
environmental  effects,  and  to  mitigate,  where  possible,  for  those  ad¬ 
verse  environmental  effects  which  could  not  be  avoided.  The  selected 
project  produces  net  environmental  gains  for  the  project  area. 

The  project  is  sized  at  the  optimum  economic  capacity,  is  func¬ 
tionally  adequate  and  economically  justified. 

Recreational  aspects  of  the  project  are  economically  justified 
and  are  desired  by  the  local  people.  Local  sponsors  have  indicated 
a  willingness  to  cost  share  the  recreational  cost. 

In  addition  to  the  above,  the  following  table  summarizes  signifi¬ 
cant  impacts  of  alternative  plans  and  is  considered  pertinent  to  the 
selection  and  evaluation  of  the  selected  plan. 

The  proposed  action,  as  developed  in  the  "Formulating  a  Plan" 
and  "The  Selected  Plan"  sections,  is  based  on  thorough  analysis  and 
evaluation  of  various  practicable  alternative  courses  of  action  for 
achieving  the  stated  objective.  The  selected  plan  is  consonant  with 
national  policy,  statutes,  and  administrative  directives,  and  the  total 
public  interest  should  best  be  served  by  implementation  of  the  selected 
plan. 


Recommendations 


It  is  recommended  that  a  Federal  project  be  approved  under  author¬ 
ity  of  Section  205  of  the  19^8  Flood  Control  Act,  as  amended,  and  as 
described  in  this  report,  with  such  modifications  as  in  the  discretion 
of  the  Chief  of  Engineers  may  be  deemed  advisable.  Construction  of  the 
project  is  recommended  provided  local  interests  agree  to  the  following: 

a.  Provide  without  cost  to  the  United  States  all  lands,  easements, 
and  r ights-of-way ,  including  suitable  borrow  and  disposal  areas  as  deter¬ 
mined  by  the  Chief  of  Engineers,  necessary  for  project  construction; 

b.  Accomplish  without  cost  to  the  United  States  all  alterations 
and  relocations  of  buildings,  transportation  facilities,  storm  drains, 
utilities,  and  other  structures  and  improvements  made  necessary  by  the 
construction,  excluding  railroad  bridges,  approaches  and  facilities; 

c.  Hold  and  save  the  United  States  free  from  damages  due  to  con¬ 
struction,  operation  and  maintenance  of  the  project,  provided  damages 
are  not  due  to  the  fault  or  negligence  of  the  United  States  or  its 
contractors ; 

d.  Maintain  and  operate  the  works  after  completion  in  accordance 
with  regulations  prescribed  by  the  Secretary  of  the  Army; 

e.  Prescribe  and  enforce  regulations  to  prevent  obstruction  or 
encroachment  on  channels  and  other  flood  control  works  which  would  re¬ 
duce  their  flood  carrying  capacity  or  hinder  maintenance  and  operation, 
and  control  development  in  the  project  area  to  prevent  an  undue  increase 
in  flood  damage  potential; 

f.  At  least  annually;  inform  affected  areas  that  the  channel  im¬ 
provement  will  not  provide  complete  flood  protection; 

g.  Publicize  flood  plain  information  in  the  areas  concerned  and 
provide  this  information  to  zoning  and  other  regulatory  agencies  for 
their  guidance  and  leadership  in  preventing  unwise  future  development 
in  the  floodplain  and  in  adopting  such  regulations  as  may  be  necessary 
to  insure  compatibility  between  future  development  and  protection  levels 
provided  by  the  project;  and 

h.  Provide  50  of  project  cost  allocated  to  the  recreation  portion 
of  the  recommended  project  in  accordance  to  established  Federal  policy. 

■  HARRY  S/WILSON,  JR. 

Colonel,  Corps  of  Engineers 
District  Eng i neer 
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SECTION 


A 


THE  STUDY  AND  REPORT 


1.  Background  information  concerning  the  authorization  of  this  study 
and  a  description  of  the  nature  of  the  study  is  presented  here  as  a 
useful  introduction  to  the  contents  and  findings  of  this  report. 


Purpose  and  Authority 


2.  The  purpose  of  this  study,  the  results  of  which  are  presented  in 
this  technical  appendix,  is  to  investigate  problems  in  the  Leith  Creek 
Basin,  and  to  develop  the  most  suitable  plan  that  would  solve  these 
problems.  Principle  and  Standard  for  Planning  Water  and  Related  Land 
Resources  as  pub  1 i shed  in  the  Federal  Register,  Volume  3 8 ,  Part  III 
dated  10  September  1973  and  as  further  explained  subsequent  Engineering 
Regulations  were  implemented  during  the  course  of  the  study.  Considera¬ 
tion  was  also  given  to  Section  73  of  the  Water  Resources  Development 
Act  of  1974  (P.L.  9  3  ~  2  5 1 )  in  developing  nonst ructura  1  alternatives  to 
prevent  or  reduce  flood  damages. 

3.  The  study  and  report  are  in  compliance  with  Section  205  of  the 
Flood  Control  Act  of  1948  as  amended  by  the  Water  Resources  Development 
Acts  of  1974  and  1976-  The  referenced  act  provide  authority  to  the 
Chief  of  Engineers  to  construct  small  flood  control  projects  that  have 
not  been  specifically  authorized  by  Congress.  Each  project  must  be 
complete  within  itself  and  economically  justified.  In  addition,  the 
project  is  limited  to  Federal  cost  of  not  more  than  $2  million  except 
for  projects  in  areas  which  have  been  declared  to  be  major  disaster 
areas,  pursuant  to  the  Disaster  Relief  Act  of  1966  or  the  Disaster 
Relief  Act  of  1970,  in  the  5  year  period  preceeding  the  date  the  Chief 
of  Engineers  deems  such  work  advisable.  In  such  cases,  Section  6l  of 
the  Water  Resources  Development  Act  of  1974  (P.L.  93-251),  as  amended  by 
Section  133,  P.L.  94-587,  amends  the  aforementioned  authority  in  that 
Federal  participation  can  be  increased  from  $2  million  to  $3  million. 
Federal  cost  limitation  includes  all  project  costs  for  investigations, 
inspections,  engineering,  preparation  of  plans  and  specifications, 
supervision  and  admi n i s t ra t i on  and  construction. 
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Scope  of  the  Study 


b.  A  project  planned  and  constructed  under  Section  205  is  designed 
to  provide  the  same  complete  project,  the  same  adequate  degree  of  pro¬ 
tection  and  the  same  environmentally  compatible  project  as  would  be 
provided  under  specific  Congressional  authorization.  Flood  control 
projects  under  Section  205  are  not  limited  to  any  specific  flood  con¬ 
trol  alternative  and  the  objective  of  reducing  flood  damage  may  be 
accomplished  by  either  taking  measures  to  modify  the  flood  or  modify 
human  and  property  susceptibility  to  flood  damages .  Flood  control 
projects  under  Section  205  may  also  include  features  for  other  water 
resources  purposes,  provided  local  interest  indicate  the  need  as  well 
as  their  willingness  and  ability  to  contribute  that  portion  of  project 
cost  related  to  purposes  other  than  flood  control. 

5-  The  studies  in  this  report  are  for  that  portion  of  the  Leith  Creek 
Basin  which  affect  the  cities  of  Laurinburg  and  East  Laurinburg,  North 
Carolina.  Studies  were  concentrated  on  flood  problems  and  the  potential 
flood  control  alternatives,  all  reasonable  alternative  plans  to  solve 
the  areas  flood  problems  were  considered  and  several  plans  were  studied 
in  some  detail,  including  cost  and  benefit  analysis  and  environmental 
impact.  The  selection  of  the  most  feasible  plan  was  made  after  consider¬ 
ing  all  factors,  including  those  expressed  by  concerned  agencies  and 
local  interests.  The  studies  for  various  alternatives  were  made  in 
sufficient  detail  to  permit  plan  selection. 


Study  Participants  and  Coordination 


6.  The  Charleston  District,  Corps  of  Engineers  had  the  principal  re¬ 
sponsibility  for  conducting  and  coordinating  the  study  and  the  plan 
formulation,  consolidating  all  available  information  and  preparing  the 
report  and  environmental  assessments.  The  study  was  initiated  at  the 
request  of  the  City  of  Laurinburg,  North  Carolina  which  cooperated 
throughout  the  entire  study  process 

7-  The  studies  and  investigations  were  coordinated  with  various 
Federal,  state  and  local  agencies.  Comments  received  from  these 
agencies  are  presented  in  Appendix  2.  Th°  recommended  project  was 
further  coordinated  pursuant  to  Section  bob  of  the  Federal  Water 
Pollution  Control  Act  Amendments  of  1972  (PL  92-500,  86  Stat.  8l6). 

A  copy  of  the  public  notice  is  enclosed  in  Appendix  2. 
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8.  A  public  workshop  was  held  on  20  November  1975  to  afford  local 
interests  the  opportunity  to  express  their  ideas  and  to  participate  in 
the  formulation  of  the  best  project  alternate  to  meet  national  and 
community  needs.  The  transcript  of  this  workshop  and  subsequent  corre¬ 
spondence  is  presented  for  review  in  Appendix  2  of  this  report. 


The  Report 


9.  The  organisation  and  format  of  this  report  is  in  compliance  with 
instructions  contained  in  ER  1105-2-402  and  ER  1105-2-403.  This  report 
has  been  arranged  into  a  ma i n  report  and  two  appendixes. 

10.  The  main  repnt  is  a  nontechnical  presentation  of  the  feasibility 
studies  for  flood  and  associated  water  resources  problems  within  the 
Leith  Creek  Basin.  It  is  the  basic  document  that  presents  a  broad  view 

of  the  overall  study  tor  the  benefit  of  both  general  and  technical  readers. 
Included  in  the  report  are  a  description  of  the  study  area;  the  problems 
being  experienced  and  the  need  for  protective  measures;  formulation  of 
the  most  suitable  plan  for  meeting  the  need;  a  summary  of  the  project 
economics  indicating  the  benefits,  costs  and  justification;  the  division 
of  plan  responsibilities;  and  recommendations  for  implementing  the 
selected  plan. 

11.  Appendix  1  is  a  technical  report  following  the  same  general  outline  as 
the  formulation  and  evaluation  part  of  the  main  report,  but  in  greater  de¬ 
tail  for  the  technical  reviewer.  Development  of  the  problems  and  solu¬ 
tions  are  presented  in  the  same  order  as  the  main  report. 

12.  Appendix  2  contains  all  pertinent  correspondence  and  a  transcript 
of  the  Public  Workshop  held  in  the  Scotland  County  Courthouse  on 

20  November  1975- 

13.  Appendix  3  contains  a  reference  list  for  coordination  as  required 
by  Section  404  of  Public  Law  92-500. 
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Prior  Studies  and  Reports 


1 3 .  The  Charleston  District,  Corps  of  Engineers,  prepared  a  reconnaissance 
report  on  Leith  Creek  dated  II  July  1972  which  recommended  that  a  detailed 
study  be  made  under  Section  205  of  the  1948  Flood  Control  Act,  as  amended. 
No  other  reports  have  been  prepared.  The  City  of  Laurinburg,  however,  has 
applied  to  the  flood  insurance  program  and  flood  insurance  is  currently 
available.  A  flood  insurance  study  is  scheduled  to  commence  du'ing  Fiscal 
Year  1977. 
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Section  B 


RESOURCES 
OF  THE 


AND  ECONOMY 
STUDY  AREA 


1.  A  general  understanding  of  the  resources,  development,  and  economy  of 
the  study  area  is  helpful  in  identifying  the  problems  and  needs  of  the  area 
and  in  selecting  the  appropriate  solutions.  The  following  pages  discuss 
the  environmental,  natural,  and  human  resources  of  the  area  as  well  as  its 
development  and  economy. 
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Environmental  Setting 
And  Natural  Resources 


2.  The  Leith  Creek  watershed  is  located  in  Scotland  County  in  the  upper 
coastal  plains  section  of  North  Carolina.  The  watershed  consists  of  a 
total  area  of  13-24  square  miles  above  its  confluence  with  Little  Creek 
below  the  city  limits  of  Laurinburg.  For  the  purpose  of  this  study,  the 
study  reach  limits  were  established  as  U.  S.  74  Bypass,  downstream  and 

U.  S.  15*401  Bypass  upstream,  a  total  reach  length  of  3-23  miles  (see 
i 1 lustrat ion) .  Portions  of  this  reach  lie  within  the  city  limits  of 
Laurinburg  and  East  Laurinburg,  North  Carolina. 

3.  The  lower  portion  of  the  study  area  from  U.  S.  74  Bypass  to  the 
Laurinburg  and  Southern  Railroad  upstream  from  State  Road  1645  is  wooded 
swamp,  characterized  by  backwater,  poorly  defined  channels  and  lush 
vegetation.  This  low  area  provides  excellent  habitat  for  waterfowl, 
reptiles,  amphibians  and  mammals  common  to  swamps.  Cypress,  black  gum 
and  some  tupelo  gum  are  the  dominant  tree  types.  Redbreast  sunfish, 
redfin  pickerel  and  largemouth  bass  are  reported,  in  spite  of  residual 
pollution  from  Laurinburg.  Wood  ducks,  woodcock,  hawks,  owls  and  various 
songbirds  are  seasonally  present. 

4.  From  State  Road  1645  to  E.  Church  Street,  there  is  a  change  to  a 
better  defined  channel.  Tree  types  change  from  cypress  and  black  gum 
to  less  water  tolerant  species  of  sweet  gum,  sycamore  and  a  few  pines. 
Black  willow,  privet,  snilax  and  various  shrubs  and  grasses  grow  to  the 
waters  edge  and  extend  well  over  the  creek.  Aquatic  vegetation  is  estab¬ 
lished  on  much  of  the  creek's  bottom. 

5.  From  E.  Church  Street  to  Gill  Street,  the  change  to  better  drained 
soils  and  a  more  sharply  defined  channel  continues.  Above  Gill  Street 
more  pines  appear  along  with  sweet  gum,  sycamore,  tulip  poplar,  and  some 
oak.  Land  adjacent  to  the  creek  is  more  characteristic  of  forests, 
numerous  trees  having  diameters  of  24  inches  or  greater.  Habitat  is 
suitable  for  beaver,  squirrels,  rabbits,  racoons  and  other  small  mammals. 
The  area  provides  habitat  for  wood  ducks,  woodcock,  songbirds  and  screech 
owls.  Fishery  habitat  supports  darters,  daces  and  possibly  a  few  sunfish 
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!•:  AM  LAND  USE 

i • 1 J  use  in  the  Leith  Creek  watershed  is  a  combination  of  urban  oeve lo»- 
i,  ■  1  :  He.  r he  upper  nine  .guue  niles  of  the  watershed,  <}••■  •  i  > :  I 
<:  e  tsdv  reach,  is  near  I  /  190  percent  cropland  and  f  test. 

’  •te-ie*  ally  t .  iw  crops,  h'i.e.,1  ,  no  significant  .icreaqe  i  '  x  <  •  •  : 

'  ’  i  ood  plain.  The  i  owe  r  four  square  miles  are  mostly  sir  bar  coe- 

’  .  'St  residential  and  ■  >a  I  i  be s  i  ,  ri/ncons,  .  Pie  1  i  on  •.* 

;  lain  in  the  vicinity  of  Nor  *  h  Main  and  Gill  St -nets  ..  c  lj  (>  i  •  1 

j r  ,  which  ser  ve  the  entire  ^onrj-'i  :  ;  . 


A  T  t 

Me  climate  of  Laurinburg  is  tvt.'ica!  of  the  w.rn  temperature  /one  with 
iqe  annua  I  temperature  of  C2  *  f .  In  summer,  the  days  ate  generally 
"I  t  "e  flights  moderately  warm.  Sub  f  •  ,  e /  i  r.g  temperatures  are  expo  r  i  i-pt,  e. 
1  i  ■  '  /  filling  the  winter,  but  gene  r  .j  I  I  \  t  he  t  empe  ■■  a  t  • .  t  e  s  i  id. 

.it  i  .ir.il  cold  periods  of  shot  t  hi'  -it  inti .  laurinburg  ha,  an  averaat 

Per.)  tut  C  ot  (4  '  ■)•.  1  in  t  ,u<f  ,jge  July  pet  a  tare  of  ,'9  '  r.  N  •  r 

*  i  :  -.i  t  i  on  is  approximately  inches.  This  and  other  pertinent 

n;  .a  lata  is  p’ese''te.!  o'  Plate  B- 1  . 


eolqg i cal  Considerations 
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.  i  •  :  .  H  ii  I  located  about  one  mi  !  itjt  fiwesf  o‘  Wagram,  North 
'  •  ■'■'!,  hint  or  i  ca  I  r- 1  ace  I  i  . ;  ed  .  This  si  n/  i  idi;  is  located 
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’■  A.i'in  -t  I  Reconnaissance  of  I  he  t  udy  irea,  prepared  by  .e-  A'cheolo- 
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Natural  Resources 


11.  Scotland  County  is  mainly  agricultural  in  nature  with  comparatively 
short,  mild  winters  and  long,  hot  summers  which  permit  a  wide  range  in 
types  ot  farming  and  choice  of  crops.  Cotton  is  the  principal  cast'  .  r  up 
with  other  important  farm  crops  consisting  of  corn,  tobacco,  so  a".-, 
and  small  grain.  Beef  cattle  and  poultry  are  also  important  farm  i  ■  t  * 

12.  The  soils  of  Scotland  County  are  acid  and  strongly  leached.  Except 
for  a  few  wet  soils  where  water  has  retarded  oxidation,  their  organic  matt'- 
content  is  low.  The  soils  under  native  forest  are  low  in  calcium,  magnes'  ; 
and  potassium  because  they  have  a  low  capacity  to  store  these  bases.  Thir' 
seven  percent  of  the  acreage  is  droughty  sand,  10  percent  somewhat  drought., 
loamy  sand,  10  percent  wet  alluvial  land  and  swamp,  10  percent  wet  soils  in 
Carolina  bays,  13  percent  wet  upland  soils,  11  percent  we  1  I -dra i ned ,  slop!’ 
upland  soils  and  9  percent  we  1 1 -d ra i ned  ,  nearly  upland  soils. 

13-  Soils  within  the  flood  plain  of  Leith  Creek  study  reach  are  classified 
by  the  Soil  Conservation  Service  as  alluvia!  land,  wet  in  the  upper  portion 
of  the  study  area  and  as  swamp  in  the  lower  portion. 

1 4 .  Alluvial  land,  wet,  as  described  by  the  Soil  Conservation  Service, 
consists  of  soils  that  are  variable  in  texture  and  are  poorly  drained  or 
very  poorly  drained.  The  surface  layer  is  grayish  or  black  sand,  loamy 
sand,  or  silt.  Characteristically,  it  is  high  in  organic  matter  content. 
The  texture  of  the  underlying  sediments  ranges  from  coarse  loamy  to  fine 
loamy,  but  is  predominantly  coarse  loamy.  In  many  places  strata  of  co.ir  -< 
sand  and  gravel  are  within  40  inches  of  the  surface.  Generally,  stream 
channels  are  not  well  defined  and  most  of  the  areas  are  flooded  frequent  ly 
each  year. 

15.  The  second  classification,  swamp,  is  described  as  consisting  of  very 
poorly  drained  soils  that  are  variable  in  texture.  Stream  channels  are 
poorly  defined  in  these  areas  and  the  soils  are  frequently  flooded  for  long 
periods. 


Source:  Soil  Survey,  Scotland  County,  North  Carolina,  United  States  Deon 

men t  of  Agriculture,  Soil  Conservation  Service. 
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It).  Detailed  information  concerning  human  resources  is  very  limited  tor  . 

! e i y  that  area  within  the  drainage  boundaries  ot  Le'th  Creek.  I n t orm.i :  i  cr  q  ^ 

is  even  more  limited  for  the  valley  floor  area  of  Leith  Creek;  however  , 
much  information  available  for  Scotland  County,  which  includes  the  City  of 
Laurinburg,  the  primary  economic  center  of  the  studv  area.  The  entire 
watershed  of  Leith  Creek  is  situated  within  t  fie  geographical  limits  of 
Scotland  County,  therefore,  past,  present  and  future  trends  fur  the  county 

are  considered  indicative  of  the  study  area.  q  q 


^pulation  Characteristics 


17.  Scotland  County  has  for  the  past  three  decades  realized  a  slow  increast 
in  total  population.  As  the  following  tabulation  shows,  the  county's  pop¬ 
ulation  has  increased  from  about  23,000  in  I9f,0  to  almost  27,000  in  1070, 
.■(nich  represents  a  compound  growth  rate  of  0.5  percent  per  year.  During 
■he  same  30  year  period,  population  in  North  Carolina  grew  from  3.6  miller 
to  5-1  million  persons,  or  at  a  compound  growth  rate  of  approx i ma t e 1 y  1.25 
oe 'eent . 


Year 


Coun  t  y  Popu I  a t i on 


19^0 

1950 

I960 

1970 


23,232 

26,336 

25,183 

26,929 


Source  of  the  above  information  is  the  U.  S.  Bureau  of  Census. 

IS.  The  historical  population  growth  pattern  in  Scotland  County,  as  it 
relates  to  the  r ura I - to-urban  movement,  indicates  a  constant  growth  in 
urban  population  and  an  up  and  down  pattern  for  non-urban  population.  All 
urban  population  is  located  within  the  city  limits  of  Laurinburg.  The 
accompanying  tabulation,  based  on  census  information,  illustrates  that 
historical  population  growth  in  rural  areas  of  Scot  land  County  increased 
from  i 7 , 5 A 7  in  19^0  to  18,070  in  1970  or  2.9  percent,  while  population 
in  urban  areas  increased  55-8  percent  during  this  period  Iron.  5.6P5  t" 

8,859- 


•  • 


•  •  • 
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Urban  area 


Laur i nburg 

5,685 

7,134 

8.2A2 

8,859 

Rural  area 

17,547 

19,202 

16,941 

18,070 

Total 

23,232 

26,336 

25,183 

26,929 

19.  Population  in  the  flood  plain  of  Leith  Creek  is  mainly  concentrated 

in  the  City  of  Laurinburg  which  constitutes  approximately  32  percent  of  the 
county's  population.  The  county  population  is  anticipated  to  increase  from 
26,929  in  1970  to  an  estimated  46,000  in  the  year  2020  which  represents  an 
annual  rate  of  increase  of  approximately  1.0625  percent. 

20.  Selected  statistics  on  population  characteristics  of  the  City  of  Laurin 
burg  and  Scotland  County  are  compared  with  those  of  the  state  as  a  whole  in 
Table  B-l.  All  data  in  this  tabulation  is  based  on  1970  census  data. 
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•  Tab  1 e  B 

-  1  .  Popu 1  at i on 

Character i st i cs  of 

Laur i nburg 

,  Scotland 

County  and  North  Carolina 

'  Ch  jracter i st ic  City 

of  Laurinburg 

Scotland  County 

No .  Ca  ro 1 i na 

• 

• 

;  Popu 1  a  t i on 

\  v 

•  • 

Number 

8,859 

26,929 

5,082.059 

Percent  increase,  1 96  0 -  7  0 

7.5* 

6.92 

1  1.5, 

• 

• 

* 

1  Age  distribution 

Under  1 8 

34.22 

38.32 

34.6/ 

18-64 

57-62 

54.82 

57.2 

65  or  older 

8.22 

6.92 

8.  1 

male,  1 8  yrs .  &  older 

44.32 

46.  12 

47.9 

Households 

• 

• 

Number 

2,533 

7,387 

1 ,509,564 

Percent  increase,  1960-70 

12.52 

22.62 

25.3 

Persons  Per  Household 

3.20 

3-53 

3-24 

'  Education  (over  25) 

A 

m 

'  Median  school  yrs.  completed 

10.0 

9-6 

10.6 

Percent  completed  4  yrs. 

!  high  school  or  greater 

33-82 

32.6/ 

E"'p  1  oynen  t 

1  Non-worker  -  worker  ratio 

1.37 

1.45 

1  . 34 

1  in  m f g .  industry 

---- 

42.07 

35.5 

w 

' 

|  in  white  collar  occupation 

— 

34.27 

38.6. 

•  government  workers 

— 

10.12 

13.2 

Income 

Med i an  for  t  am i les 

$6,993 

$7,030 

$7,774 

•  " 

• 

1  ami  lies  w/ income  over 

s 15.000 

9-82 

8.62 

11.5' 

1  f am i 1 i es  w / i ncome 

.  poverty  level 

24.92 

2  3-85 

16.3 

• 

• 

■ 

• 

• 

■ 

• 

• 

• 
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b-8 

1 

• 

• 

•  •  •  • 

•  •  •  • 

• 

• 

* 

■  J 

21.  The  p raced !  nq  table  shows  that  the  rate  of  populatin'.  1 

City  of  Laurinburg  and  Scotland  County  is  below  the  state  average . 
table  also  shows  that  this  medium  family  income  for  the  city  and  c 
is  well  below  the  state  average  and  the  percent  of  families  w i t  *-  i 
below  poverty  level  is  much  higher  than  the  state  average. 


major  Skills  and  Occupations 


2?  . 


I/..  data  on  employed  civilian  workers  by  occupational  qioup 
from  the  1370  Census  of  Population.  Table  B-2  is  a  summary 
the  detailed  census  breakdown  of  the  employed  labor  force  by 


group  for  Scotland  County.  The  table  shows  that  the  largest 


a  r  e  a 
ah  Li  I  a 
1  'c  cup 
‘1  roup 


worker  s  were  operatives,  except  transportat  ion  ;  about  2700  or 
out  of  a  total  of  10,243  were  so  classified  in  1970.  Craftsn 


(- 

an 


men,  and  clerical  workers  were  the  second  and  third  large- 
containing  I  3  • 4  and  11.8  percent  respectively. 


t  group1 


Table  B-2.  Distribution  of  Employed  Person^  by  Occupation! 


Group  for  Scotland  County,  1970 


Occupg t  i on 


Persons  employed 
ITT  yrs.  £•  older) 
(Thousands) 


D  i  s  t  I  i  hi. 


rn 


r>  f  s  s  i  o  n  a  I  ,  T  e  c  h  n  i  c  a  I 
Non- farm  Managers  F.  Administrators 
Sales  Workers 
C 1 e r i ca 1  Wor  ke r s 
Craftsmen,  Foremen  f.  Related 
Operatives,  Except  Transpor tat  ion 
T ran- por ta t i on  Equipment  Operatives 
Non  -  t  a  i"m  L abi  >  re  r  s 
A e  v  i  c  o  Wor  ke  r  s 
Private  Household  Workers 
rarm  Workers 


0.7 
0.5 
1  .  2 
1  .  9 
2.7 
.  4 
.5 
.8 
.5 
.  5 


I  0 . 5 

7  ; 

■i  q 


3  . 1 > 


a!  Employed 


10.2 


00  . 


Adapted  from  1970  Census  of  Population,  General, 
C  ha  rac  t  e  r  i  s  t  i  c:  s  . 


2).  Of  the  total  10,243  workers  accounted  for  in  t be 
(4.?./  )  were  female.  The  largest  occupational  qt  up 
wa  operatives,  except  transportation  which  accounted 


b 


•ei '.lie  workers.  The  second  and  third  largest 

occupational  cat  ego 

r i es  for 

ten. tie's  were  clerical  wor 

kers  . 

and  prof es s i ona 

1,  technical  workers 

wh  i  ch 

,1.  0. in  led  tor  20.9  and  1  9 

.0  percent,  respectively. 

I960  and  1970, 

• 

• 

9  .  Du  r  i  ng  t  he  pe  r  i  od  be  t  ween 

employment  in  Scot! 

and 

miy  increased  by  2209 

wor  ke 

rs  or  27-9  percent.  There  was  a  substantial 

icli ea.e  in  agricultural 

re  1  a  1 1 

ed  employment. 

but  increases  in  many  fat  luriiy. 

1 1  j  tun i caf i ons  and  public 

util 

i  t i es  and  service  employment  great  1 

y  o'  '  ml 

'  he  1  oss  i  n  ag  r  i  cu  1  t  ur  a  1 

employment.  Approx i 

mately  92  percent  of 

a  1  1  pe  1  sttii 

■inp  toyed  in  1970  were  employed 

by  manufacturi 

ng  concerns.  Table 

B-3  shows 

• 

• 

:  .  i 'i'ipa  r  i  son  b(‘tween  I960 

and 

1970  employment 

t  rends  . 

Table 

B-3. 

Employment  Trends  in 

Sc  0 1  1  and  Coun t  y , 

Nor  t  h  Ca ro 1 i na 

I960- 1970 

• 

• 

Numerical  Change 

Change 

Industry  Division 

I960 

1970 

1960-1970 

I960- 19/0 

fen  rst  ry,  f. 

IJ72 

539 

( - ) 638 

(-159.9 

0 

8 

8 

800 

• 

• 

■  ' 

312 

392 

80 

25.6 

'  1  i  re) 

2,909 

9,305 

1  ,900 

98.2 

's'  i  Oft 

198 

217 

19 

9.6 

'■ions  f.  Public 

129 

323 

198 

158.9 

eft' 

(25 

296 

12  1 

96 . 8 

• 

• 

1  s 

1.190 

1.277 

137 

1 2 

1  "  si:  ance  and 

1  9  1 

21? 

71 

50 . 9 

1  ,656 

2,508 

857 

51.9 

•rati  on 

197 

22  1 

79 

50.3 

Reported  (I960  Only) 

1  1  7 

(-) 1 17  ( 

-  Ml  7 

•  ' 

• 

:  i  !  0  y  e  d 

8,0.38 

10.769 

2.205 

7  7.6 

!SOnal  Income 


§u'ing  I  '!<•  e.i  I  •-iul.it  yt-.it  1 969 ,  nrif  h.i  I  t  of  t  ho  f.  inti  lies  in  Scot  I  r 
.  ii-  ri  ;rl  m  in.  r. ric  .1  less  than  $7,029  annually.  01  the  6,37C: 

1  *  ,  in  the  i .  <  11  j  f  1  t  y  ,  I  ,  5  I  5  or  23.°'  percent  received  i  tut  tries  lx- low  '  ! 
1  ,  level  compared  to  590  f.irni  lies  (8.0  percent)  which  1  ere  i  veil  in. 


ess  ot  SI'v.OOu  emu. illy.  Table  R  -  N  lists  the  number  of  f 
ions  income  biiilots  tor  calendar  yeat  1969. 


1 


•  • 


•  •  •  • 


•  • 


-f  * 


Table  B-4.  Income  in  1969  of  Families  and 


Unrelated  I  nd i v i dua 1 s— ^ 1 4  Years  Old  and  Over 


Tut  a  1  F am i  I i es  6,378 

720 
398 
578 
543 
469 
466 
501 
526 
369 
1  ,259 
424 
125 

Med  '  r.jr  .1-  $7,029 

Mean  r  a  •  i  1  y  I  •  S7 , 88  1 

Pc  . .  !  .  i  ■  c j  I'.jiic  or  with  non- re  1  a  t  i  ves  only 


26.  The  p(  r  capita  income  of  all  persons  in  Scotland  County  for  1 
was  $2,033'  The  total  number  of  persons  in  poverty  was  7,793  (29. 
percent  of  all  persons)  and  the  "near  poor"  persons  with  income  le 
'.nan  125  percent  of  poverty  totaled  9,519  (36.4  percent  of  all  per 


Development  and  Economy 


'  he  ! ,  i  ]!  .os,  j  tin  n.'it  aqrapti-,  discuss  expected  growth  in  Sc.  a  I  ret 
in  ’id'll  ion  to  pro:.",  led  e  cono-  ic  development  of  the  pee  Pee  Wr 
o  nice'.  So/.fiei.  Wfi<  •  <■  /prime,  rlerence  is  n  ide  !  • .  •-  m  ;  1 

economic  .mi'  -  whieh  ,ue  considered  to  be  generally  ch.irac  '  <  r  i  ■  t 
’  *.  ■  s  iidv  .i'i, a  in  ii>i  of  present  and  future  economic  a<  <  i  v  i  t  v  . 


28 .  The  principal  economic  center  of  Scotland  County  is  the  City  of 
Laurinburg  which  serves  as  the  county  seat  and  as  the  major  commercial 
retail  center  for  the  county.  The  City  of  East  Laurinburg  adjoins 
Laurinburg  to  form  the  urban  center  of  Scotland  County.  Although 
intensive  urbanization  is  not  expected,  significant  increase  in  popu¬ 
lation  can  be  anticipated  as  new  industries  move  into  the  area.  Sub¬ 
urban  development  is  expected  to  fulfill  housing  needs  of  the  future- 
work  i ng  torce. 


Projected  Population,  Employment  and  Income 


29-  As  shown  in  the  Region  IV  Population  Projections  published  by  the 
South  Atlantic  Division,  U.  S.  Army  Corps  of  Engineers,  the  population 
of  Scotland  County  is  expected  to  increase  from  26,929  in  1970  to 
96,000  by  the  year  2020.  This  represents  a  compound  growth  rate  of 
1  .06  percent  per  year  as  compared  to  a  predicted  compound  growth  rate 
of  1.25  percent  per  year  for  the  State  of  North  Carolina.  Historical 
population  figures  for  the  period  between  1990  and  1970  indicated  a 
compound  growth  rate  of  0.5  percent  for  Scotland  County.  Population 
projections  for  Scotland  County  and  the  State  of  North  Carolina  are 
shown  in  the  tabulation  below  and  on  Plate  B-2 . 


Population  Trends 


1970 


1980 


1990  2000  2010  2020 


y-  (  '  land  County  26,929 
North  Carolina  5,082,059 


29,500  33,500  38,500 

5,703,900  6,919,300  7,302,800 


92,500 

8,333,200 


96,000 

9,535,800 


30.  The  I  eve  I  of  civilian  employment  depends  upon  the  number  of 
civilians  in  the  labor  force  who  are  successful  in  finding  work. 

Since  employment  projections  for  Scotland  County  are  not  available, 
employment  projections  presented  in  this  report  represent  the  employ¬ 
ment  ,/popu  la  t  ion  ratio  as  projected  in  the  1972  Series  E,  08ERS  Projec¬ 
tions  multiplied  by  projected  county  population.  Scotland  County 
‘or "is  a  portion  of  the  Pee  Dee  Water  Resource  Subarea  numbered  0309 
which  was  used  in  formulating  employment  projections.  The  following 
tabulation  shows  employment  trends  for  Scotland  County. 


Employment  Trends 


1970 


Pf  .oo  i  a  t.  i  on 

Et'ip  I  oymen  t  / po;>u  1  a  t  i  on 
r  a  t  i '  > 

Total  Employment. 


76,929 


1980 

29.500 

.95 

13,2/5 


1990 

33 , 500 

•  95 
15.075 


2000 

38 , 500 

.96 

17,710 


2020 

96,000 

.  95 
20. 700 
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.91 
10, 997 


31.  Future  income  extimates  for  Scotland  County  are  based  on  1972 
Series  E,  OBERS  Projections.  Since  income  projections  are  not  avail¬ 
able  specifically  for  Scotland  County,  projections  for  the  Pee  Dee 
Water  Resource  Subarea  numbered  030*4  were  used  and  are  considered 
indicative  of  Scotland  County.  The  following  tabulation  shows  projected 
per  capita  income  for  Scotland  County  and  for  North  Carolina.  Infor¬ 
mation  presented  in  the  following  tabulation  is  based  on  1967  dollars. 


Income  Trends 


1970 

1 930 

1990 

2000 

2020 

i n  come 

i  ncome 

Scotland  County 
(19675)  2,8*49 

relative  (U.S.=1.00)  .82 

3,900 

.83 

5,200 

.85 

7,000 

.86 

11,600 

.88 

i n  come 
i ncome 

North  Carol i na 
(1967$)  2,842 

relative  ( U . S . =  1 . 00 )  .82 

3,900 

.83 

5,100 

.84 

6,900 

.85 

11,500 

.87 

Recreational  Areas 

32.  A  total  of  approximately  *42  acres  are  currently  available  to  the 
citizens  of  Laurinburg  for  recreational  purposes.  These  facilities 
include  several  neighborhood  parks,  the  American  Legion  and  Little 
League  Ball  Parks  and  the  Jaycee  Community  Park  located  in  the  upper 
portion  of  the  Leith  Creek  study  reach. 

33-  In  addition  to  existing  recreational  facilities,  the  City  of 
Laurinburg  has  proposed  development  of  the  "Lincoln  Heights  Neighbor¬ 
hood  Development  Program"  on  the  left  bank  of  Leith  Creek  (facing 
downstream)  between  the  Carver  Street  and  Caledonia  Road  crossings. 
Included  in  the  master  plan  of  development  are  four  tennis  courts, 
two  baseball  diamonds,  two  basketball  courts,  picnic  areas  and  walking 
trails.  Adequate  parking  would  be  provided  for  recreational  users. 


Descriptive  Publications 


3**.  The  U.  S.  Geological  Survey  has  mapped  the  Leith  Creek  Basin,  and 
7-1/2  minute  quadrangle  sheets  are  available  with  horizontal  scale  of 
1 : 2 , 000 .  Contour  intervals  for  these  maps  are  10  feet.  A.S.C.S. 
aerial  photographs  with  a  scale  of  one  inch  equal  to  kOO  feet  were  also 
used  'o  study  physical  features  and  cultural  development  of  the  basin. 

3b.  In  addition  to  the  above,  field  reconnaissances  were  used  to 
acquaint  the  planner  with  the  terrain,  with  changes  in  cultural  develop 
me  n  t  not  shown  on  maps  and  photographs,  with  flooding  problems  and  with 
detailed  field  study  needs.  Ensuing  engineering  surveys  provided  data 
on  creek  profiles,  on  channel  obstruction,  constructions  and  roughness, 
on  stream  and  valley  cross  sections  and  on  types  of  soils.  Levels  were 
run  to  damageable  properties  and  appraisals  of  property  values  were 
made  for  use  in  calculating  average  annual  damages. 
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SECT  I  ON  C 


PROBLEMS  AND  NEEDS 


1.  This  section  discusses  the  problems  and  needs  to  which  the  study 
addresses  itself.  It  discusses  stream  characteristics  and  flood  problems 
including  storm  charac ter i s t i cs  ,  streamflows,  hydrologic  analysis,  areas 
subject  to  flooding,  and  historical  and  monetary  damages  as  they  relate 
to  the  Leith  Creek  Basin.  Additional  coverage,  as  related  to  specific 
areas  where  improvements  are  to  be  recommended,  will  be  given  in  sub¬ 
sequent  sections. 


Status  of  Existing  Plans  and  Improvements 


2.  There  are  no  existing  or  pending  projects  being  considered  on  Leith 
Creek  by  city,  county,  state  or  other  Federal  agencies.  The  City  of 
Laurinburg,  however,  has  applied  to  the  Flood  Insurance  program  and 
flood  insurance  is  currently  available.  A  flood  insurance  study  is 
scheduled  to  begin  during  Fiscal  Year  1977- 
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Flood  Problems 


•  • 


•  • 


•  • 

Watershed  Description 

3.  The  Leith  Creek  watershed  is  located  entirely  within  the  limits  of 

Scotland  County  in  the  upper  Coastal  Plains  region  of  North  Carolina.  £  (§ 

The  creek  originates  in  an  agricultural  area  northwest  of  the  City  of 
Laurinburg.  F  r<_m  its  source,  the  creek  flows  in  a  sou  t  heas  twa  rd  1  y 
direction  through  the  city  to  its  confluence  with  Little  Creek  approxi¬ 
mately  1.6  miles  outside  the  city  boundary.  As  it  flows  through 
Laurinburg,  it  forms  a  portion  of  the  political  boundary  between  the 

cities  of  Laurinburg  and  East  Laurinburg.  After  its  junction  with  Little  •  • 

Creek,  flows  from  Leith  Creek  change  to  a  southernly  direction.  They 

continue  in  this  direction  to  Bridge  Creek  and  then  to  the  Little  Pee 

Dee  River  just  above  McKays  bridge,  a  distance  of  about  13  miles.  This 

is  approximately  A  miles  above  Little  Rock,  South  Carolina.  A  map  of 

the  Leith  Creek  watershed  is  shown  on  Plate  C-l. 

•  • 

A.  Visual  inspection  of  the  creek  indicates  that  little  effort  has 
been  made  to  maintain  the  channel.  With  the  exception  of  developed 
areas  and  park  areas,  considerable  amounts  of  vegetation  and  debris 
restrict  the  effectiveness  of  the  natural  channel  and  overflow  areas. 

In  addition,  several  stream  crossings  have  been  constructed  with  culvert 

invert  elevations  above  the  natural  stream  gradient  which  has  created  a  •  • 

siltation  problem  and  further  reduced  the  effectiveness  of  the  natural 
channe 1  . 


Topography  •  • 

5.  The  topography  of  Leith  Creek  Basin  is  typical  of  the  coastal  plains 
of  North  and  South  Carolina  which  is  gently  slopinq.  Elevations  in  the 
upper  watershed  are  270  to  280  feet  above  mean  sea  level  and  gradually 

decrease  to  ataut  200  to  220  feet  at  its  junction  with  Little  Creek  near  •  • 

the  WEW0  Radio  Tower.  Slopes  of  the  natural  stream  bottom  averages  about 
six  feet  per  mile. 


•  •  • 
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PRECIPITATION  IN  INCHES 


9.  A  rainfall  frequency  atlas  of  the  United  States  was  prepared  by  the 
U.S.  Weather  Bureau  (Now  NOAA)  in  1961.  This  data  was  published  as 
Technical  Paper  No.  40.  Rai nfa 1 1 -frequency  data  for  the  Laurinburg  area 
for  durations  from  1  to  24  hours  and  frequencies  from  2  to  100  years  are 
shown  in  Table  03. 

Table  03 

Rainfal 1-Frequency-Duration 

Duration  in  Hours 


12  3  6  12  24 


Frequency  Rainfall  in  Inches 

(Years) 


2 

1.8 

2.  1 

2.4 

2.8 

3-3 

3-8 

5 

2.3 

2.7 

3-1 

3.6 

4.3 

4.9 

10 

2  7 

3-2 

3-5 

4.2 

5-0 

5.7 

25 

3.  1 

3.6 

4. 1 

4.4 

5.6 

6.5 

50 

3.4 

4.1 

4.5 

5.3 

6.3 

7.4 

3.7 

4.6 

5.0 

6.1 

1.2 

8.2 

Source:  Weather  Bureau  (NOAA)  Technical  Paper  No.  40,  U.S.  Department 
of  Commerce,  May  196l  entitled  "Rainfall  Frequency  Atlas  of 
the  United  States  for  Durations  of  30  minutes  to  24  hours  and 
Return  Periods  from  1  to  100  years". 

10.  A  brief  description  of  a  few  of  the  more  severe  storms  to  have  occurred 
in  or  near  the  Laurinburg  area  are  discussed  in  the  following  paragraphs. 

a.  September  1928  Storm.  The  heavy  rainfall  associated  with  this  storm 
was  caused  by  a  tropical  hui-icane  which  passed  over  central  North  Carolina 
on  September  19th.  The  center  of  the  storm  occurred  at  Darlington,  South 
Carolina  where  12.5"  of  rain  fell  in  about  60  hours.  Locally,  the  storm 
dropped  8.5  inches  of  rainfall  in  Laurinburg  over  a  96  hour  period.  Maximum 
24  hour  precipitation  at  Laurinburg  was  approximately  7-1  inches.  This  is 
approx i ma te 1 y  equivalent  to  a  45  year  24  hour  storm. 

b.  September  1945  Storm.  This  tropical  storm  extended  from  Florida 

to  Pennsylvania  and  covered  all  of  South  Carolina  and  most  of  North  Carolina. 
The  major  center  of  the  storm  occurred  at  Rockingham,  North  Carolina  where 
14.8  inches  of  rainfall  was  recorded  in  about  108  hours.  Maximum  24  hour 
rainfall  at  Laurinburg  was  6.0  inches.  This  is  approximately  equivalent 
to  a  20  year  24  hour  storm. 
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c.  October  195^  Storm.  Hurricane  "Hazel"  entered  North  Carolina  at 
a  point  near  the  South  Carolina  line  on  15  October  and  traveled  generally 
northward  over  North  Carolina  and  Virginia  into  the  northeastern  United 
States  and  Canada.  Heavy  rainfall  totals  accompanying  the  storm  were 
in  excess  of  six  inches  near  the  path  of  the  storm  with  Carthage,  North 
Carolina  receiving  9-72  inches  on  the  15th  and  16th.  Twelve  hour  rainfall 
at  Laurinburg  was  6.75  inches.  This  is  equivalent  to  approximately  a 
75  year  12  hour  storm. 

d.  June  1958  Storm.  A  severe  local  storm  struck  Laurinburg  on 
27  June  producing  4.80  inches  of  rain.  This  storm,  while  more  widespread 
than  the  October  1959  storm,  was  most  severe  at  Laurinburg.  Maximum  12 
hour  rainfall  was  A.L5  inches  at  the  Laurinburg  station.  This  is  equal  to 
approximately  a  6  year  12  hour  storm. 

e.  October  1959  Storm.  Laurinburg  was  the  center  of  a  localized  storm 
which  produced  A. 96  inches  of  rain  on  the  11th.  Maximum  6  hour  rainfall 
was  A. 71  inches.  This  is  approximately  equal  to  a  30  year  6  hour  storm. 


. _ ;  S.x 

>  < 


r  I 


I  ( 


I 


1 


Streamflows 


II.  There  are  no  stream  qaging  records  available  for  Leith  Creek,  however, 
the  United  States  Geological  Survey  had  a  crest-stage  partial  record  station 
located  on  a  Bridge  Creek  tributary  at  Johns,  North  Carolina  from  1953  to 
1973-  The  watershed  for  this  tributary  is  located  adjacent  to  the  lower 
portion  of  the  Leith  Creek  watershed.  The  8ridge  Creek  tributary  watershed 
is  predominately  rural  and  therefore  is  not  directly  applicable  to  Leith 
Creek  but  can  be  used  as  a  guide.  Because  no  flow  records  are  available 
for  Leith  Creek,  runoff  estimates  must  be  accomplished  by  synthetic  methods. 
The  methods  used  and  results  obtained  are  discussed  in  pertinent  following 
paragraphs . 


Hydrology 


punoff  Synthesis 


12.  As  mentioned  previously,  there  are  no  streamflow  records  for  Leith 
Creek.  To  determine  f I ow  rates  for  project  analysis  and  design,  it  was 
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necessary  to  use  synthetic  methods.  Two  independent  methods  were  used. 

One  employed  frequency  analysis,  the  other  runoff  from  a  hydrologic  model 
developed  for  the  Leith  Creek  watershed.  Following  initial  independent 
studies  using  the  two  methods,  the  results  of  each  were  adjusted  in  order 
to  reach  common  results.  The  following  paragraphs  discuss  the  two  methods, 
their  results,  hydrologic  criteria  used,  and  adopted  discharge  frequency 
data . 


Flood  Frequency  Analysis 

13.  Statistical  parameters  (mean,  standard  deviation,  and  skew)  have  been 
derived  for  all  stream  gaging  stations  located  within  the  Charleston 
District  that  record  essentially  unregulated  flow  and  that  have  accumu¬ 
lated  sufficient  records  to  warrant  their  use.  These  parameters  were 
derived  using  the  Hydrologic  Engineering  Center's  Computer  Program 
No.  723-X6-L2350 ,  Regional  Frequency  Computations.  For  the  Leith  Creek 
study,  stations  within  the  coastal  section  of  the  District  and  having  water¬ 
shed  characteristics  similar  to  Leith  Creek  were  analyzed.  The  stations 
used,  their  drainage  area  and  period  of  record,  and  the  statistical 
parameters  generated  by  the  regional  frequency  program  are  presented  in 
Table  C-*4.  Using  the  data  presented  in  the  table,  plots  were  made  of  mean 
discharge  (Log  Q)  vs.  drainage  area  (D.A.)  and  of  Standard  Deviations  vs. 
square  root  of  drainage  area  ( \ZTJA) .  These  plots  are  shown  on  Figures  C-2. 
Using  various  values  of  mean,  standard  deviations,  and  skew,  several  frequenc 
curves  were  generated.  Discharge  rates  obtained  from  these  curves  for 
selected  frequency  floods  were  compared  with  those  derived  using  the 
hydrologic  watershed  model  discussed  in  paragraph  16.  The  values  which  gave 
the  best  correlation  between  methods  are  shown  in  Table  C-5- 
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Table  C-4 

Statistical  Data  For  Recorded  And  Reconstituted  Flows 


Si.lt  i  on 

No . 

Dra i nage 
Area 
(Mi2) 

V/DA 

Period  of 
Record 
(Yrs.) 

Equivalent 

Record 

(Yrs.)  Mean 

Standard 
Dev i a t i on 

Skew 

i  03y.  6 

15.3 

3.9 

19 

22.2 

2.652 

.280 

-0.607 

1  >96 . 

16.0 

4.0 

18 

21.7 

2.665 

.328 

0.117 

1  i  00 . 2 

3.8 

1.9 

18 

25-8 

2.229 

.399 

-0.150 

!  7Q  .  0 

110.0 

10.48 

39 

40.8 

3.377 

•  357 

0.527 

7  3  » 

0.9 

•  94 

19 

34.5 

2.190 

.481 

- 1 .680 

' . 

15.9 

3.92 

18 

30.8 

3.053 

.261 

1.184 

1  2  9  A .  A 

17.0 

4.  12 

18 

27.7 

2.939 

.  190 

0.636 

:  30--; .  0 

64.0 

8.0 

19 

38.4 

2.678 

.259 

1.749 

I  3  30 . 0 

55.0 

7.4 

4 

38.9 

2.821 

.135 

0.294 

!  309.0 

108.0 

10.39 

15 

38.7 

2.936 

.131 

-0.763 

1 309.  1 

173.0 

13.15 

14 

40.8 

2.960 

.202 

0.601 

131  1-5 

28.0 

5.29 

8 

36.4 

2.586 

.398 

-0.548 

1322.3 

6.2 

2.49 

21 

28.4 

1.996 

.287 

0.877 

!  3  3  r> .  9 

4.66 

2.16 

19 

34.5 

1.840 

.288 

-1.550 

j  •>  ).  6 

4.0 

2.0 

19 

40.4 

2.585 

.337 

-2.152 

'  <-  ..3 

16.0 

4.0 

21 

24.6 

2.336 

.  198 

-0.399 

;  3  l  1 . 0 

70.0 

8.37 

6 

33-4 

2.861 

.250 

-0.474 

'  3  3 , 0 

38.1 

6.17 

8 

28.5 

2.414 

.269 

0.628 

’093. 5 

136.0 

1  1  .66 

15 

27.4 

2.938 

.121 

0.542 

•  -f, .  3 

10.0 

3.16 

8 

33.1 

2.214 

.406 

0.817 

1716.8 

17.4 

4.17 

8 

28.0 

2.362 

.398 

-0.277 

i  725.0 

198.0 

14.07 

30 

34.9 

3-183 

.208 

0.053 

■’  l,  2  .  A 

23.4 

4.84 

4 

33-0 

2.510 

.401 

0.448 

i  7  6  -j .  0 

20.3 

14.24 

24 

30.0 

3.226 

.250 

0.  124 

1973 

87 

9-33 

8 

33.0 

2.525 

.096 

0.843 
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STATISTICAL  PARAMETERS 

FOR 

FREQUENCY  ANALYSIS 


Table  C-5 

Adopted  Statistical  Parameters 


Le i th  Creek 

Le i th  Creek 

Little 

Leith  Creek 

Above  U.S. 

Above  Confluence 

Creek 

Below  Confluence 

Locat ion 

40 1  &  Alt.  15 

w/Little  Creek 

At  Mouth 

w/Little  C  reek 

2 

Drama ge  Area •  (DA) -mi 

8.82 

13-24 

4.94 

18.18 

VDA 

2.97 

3.64 

2.22 

4.26 

Mean  Log  of  Peak  Flow-cfs 

2.45 

2.56 

2.30 

2.70 

Standard  Deviation 

0.33 

0.33 

0.35 

0.34 

Skew  Coefficient 

0 

0 

0 

0 

Unit  Hydrograph  Analysis 


1*4.  Synthetic  unit  hydrographs  were  computed  at  three  locations  in  the 
Leith  Creek  watershed  in  accordance  with  criteria  contained  in  EM  1 1 10-2-1^*05. 
These  locations  were:  Leith  Creek  at  U.  S.  Alt.  15  and  401,  Leith  Creek 
upstream  of  confluence  with  Little  Creek  and  at  the  mouth  of  Little  Creek. 

The  Unit  Hydrographs  for  the  final  two  locations  were  combined  to  obtain 
a  Unit  Hydrograph  for  Leith  Creek  just  below  the  confluence  with  Little 
Creek.  Since  no  flow  data  exists  for  Leith  Creek,  data  from  other  studies 
were  utilized  to  develop  these  hydrographs.  Pertinent  Unit  Hydrograph  data, 
watershed  characteristics,  and  the  utilized  studies  are  presented  in  Table  C-6. 
Using  data  contained  in  this  table, plots  were  made  of  hydrograph  Peaks  (qDr) 
vs.  drainage  area  and  of  Snyders  C  vs.  ( LL  These  plots  are  shown 

on  Figure  C-3-  Using  various  combinations  o^aPeak  and  lag  (tpr)  several  unit 
hydrographs  were  developed  and  entered  in  the  hydrologic  model  discussed  in 
paragraph  16  .  The  unit  hydrographs  which  gave  the  best  results  in  comparison 
with  the  frequency  analysis  (see  paragraph  13  )  is  presented  in  Table  C-7. 

The  table  also  contains  other  pertinent  data  associated  with  the  unit  hydro¬ 
graphs  selected  and  the  watersheds  which  they  model. 
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UNIT  HYDROGRAPH  PARAMETERS 


Rainfall  Losses 


15-  Rainfall  losses  were  computed  as  an  initial  loss  followed  by  a 

uniform  infiltration  rate.  Initial  loss  rates  varied  between  .5  and 

1.75  inches  while  infiltration  rates  utilized  varied  from  .10  to  .26 
inches  per  hour.  Due  to  the  relatively  small  amount  of  urban  develop¬ 
ment  in  the  watershed  identical  loss  rates  were  used  for  all  three 
sub-areas.  The  loss  rates  used  for  the  SPF  and  2,  10  and  100-year 

frequency  floods  are  shown  in  Table  C-7.  These  loss  rates  are  similar 

in  magnitude  to  those  used  in  previous  studies  and  for  those  derived 
from  various  storm  studies. 


Flood  Frequencies  Using  A  Hydrologic  Watershed  model 


16.  A  hydrologic  watershed  model  was  developed  for  Leith  Creek  using  the 
Hydrologic  Engineering  Centers  HEC-1,  "Flood  Hydrograph  Package".  Runoff 
rates  for  the  2,  10  and  100  year  frequency  floods  were  derived  using  this 
model.  Rainfa'*  quantities  used  were  the  2^-hour  values  obtained  from 
TP-L0  subdivi^d  into  2-hour  values  using  an  SPS  distribution.  Rainfall 
loss  rates  used  were  the  same  as  those  discussed  in  the  previous  paragraph. 
Several  2,  10  and  100  year  floods  were  computed  using  different  unit  hydro¬ 
graphs  and  loss  rates.  Each  was  correlated  with  the  various  discharge 
frequency  curves  obtained  from  the  frequency  analysis  until  a  suitable 
correlation  between  all  factors  was  obtained.  Values  produced  from  the 
adopted  unit  hydroqraphs  are  presented  in  Table  C-8.  To  show  the  correlation 
obtained,  they  are  also  plotted  on  the  adopted  discharge  frequency  curves 
shown  on  Figures  C-6  through  C-9. 


Table  C-8 

Flood  Peaks  Using  Hydrologic  Watershed  Model 


I  • 


Peak  Discharges 

-  cfs 

9 

Loca  t  i  on 

2-Year 

Flood 

1 0-Year 

F  1  ood 

100-Year 

Flood 

Leith  Creek  at  U.S.  Alt 

Highways  15  &  1*01 

330 

730 

1 1*70 

9 

Leith  Creek  Above  Confluence 
with  Little  Creek 

1*50 

990 

2000 

Little  Creek  at  Mouth 

290 

630 

1260 

9 

Leith  Creek  Below  Confluence 
with  Little  Creek 

630 

1390 

2830 
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Historical  Flood  Synthesized 


17-  Since  the  flood  of  February  1973  was  the  only  historical  flood  on 
which  high  water  marks  could  be  obtained,  it  was  chosen  to  verify  synthesize 
hydrologic  and  hydraulic  data.  Rainfall  for  the  storm  was  obtained  from 
the  NOAA  hourly  rainfall  gage  located  in  Laurinburg.  A  hyetograph  showing 
the  rainfall  that  occurred  and  the  losses  and  rainfall  excess  computed  is 
shown  on  Figure  C-4.  Runoff  for  the  storm  was  determined  by  applying  the 
computed  rainfall  excess  to  the  Unit  Hydrographs  derived  for  Leith  Creek. 

The  peak  discharge  rate  obtained  for  Leith  Creek  below  the  confluence  with 
Little  Creek  was  546  cfs.  The  computed  hydrograph  at  this  location  is  shown 
on  Figure  C-4.  This  rate  of  flow  is  approximately  equal  to  a  3  year  frequen 
flood.  A  comparison  of  the  24  hour  rainfall  values  with  those  presented 
in  Table  C-3  indicates  a  storm  return  frequency  of  about  k  years.  The  detai 
of  the  correlation  with  the  observed  high  water  marks  is  discussed  later 
in  paragraph  29  through  32. 


Standard  Project  Fl.ood 

18.  A  standard  project  storm  was  developed  for  the  Leith  Creek  watershed 
using  the  procedure  described  in  Civil  Engineer  Bulletin  No.  52-8, 

EM  1 1 10-2-141 1  ,  entitled,  "Standard  Project  Flood  Determinations".  The 
computed  storm  has  a  duration  of  96  hours  and  a  total  storm  precipitation 
of  18.43  inches.  The  critical  24  hour  period  has  a  total  rainfall  of 
15.19  inches.  Following  an  initial  loss  of  0.50  inches  and  an  infiltration 
rate  of  0.10  inches  per  hour,  a  total  rainfall  excess  of  13-70  inches  is 
obtained.  This  is  74  percent  of  the  total  storm  rainfall.  To  determine 
the  standard  project  flood,  the  computed  rainfall  excess  was  applied  to 
the  unit  hydrographs  determined  for  Leith  Creek.  The  SPS  hyetoqraph  and 
the  SPF  hydrographs  are  shown  on  Figure  C-5- 


Adopted  Discharge  Frequency  Data 

19-  The  adopted  discharge  frequency  curves  are  shown  on  Figures  C-6  through 
C-9-  Discharges  used  for  design  and  project  formulation  studies  for  various 
frequency  floods  for  selected  locations  are  presented  in  Table  C-9-  Dischai 
at  locations  other  than  those  where  frequency  curves  were  computed,  were 
obtained  by  proportional  analysis  using  square  root  of  the  drainage  area. 
Since  there  are  no  measured  stream-flow  records  available,  and  it  is  not 
possible  to  perform  a  direct  analysis,  the  methods  used  and  the  correlation 
obtained  between  them  represent  a  sound  solution  to  the  problem. 


Table  C-9 


Discharge-Frequency  Data  At  Various  Locations 


Dra i nage 

Station  Area 

(  f  t  )  (  c.n  mi  1 


h  Creek  at  U.S 

15  £  401 


Leith  C  reek  at  U.S 
‘'It.  Hwy  .  I  5  £  40 1 


th  Creek  2200 
jc  U.S.  Hwy  7 4 
i  no 


Recurrence  Interval  In  Years 
2  5  10  20  50  100 

Peak  Discharae  In  CFS 


Stan  d a 
Pro jec 
F  I  ood 


410  630  910  1150  1570  1840  !  343r 


Creek 

at 

Creek  Below 
e.nce  with 
Or.  Hear  U.S. 


69+00  12,19  430  660  950  1210  1640  1920  3600 

13,24  450  690  990  1260  1710  2000  3750 

4.94  290  390  630  740  1020  1260  2290 

9+00  18.18  630  960  1390  1810  2500  2830  I  5380 


Effect  of  Future  Urbanization  on  Runoff 


20.  As  previously  discussed,  the  City  of  Laurinburg  has  experienced  a 
56-  increase  in  population  from  1940  to  1970.  This  growth  is  expected 
to  continue  although  possibly  at  a  slower  rate.  A  signficant  percentage 
of  any  future  urbanization  is  expected  to  occur  east  of  Laurinburg  and 
East  Laurinburg  in  the  Little  Creek  watershed.  Some  additional  develop¬ 
ment  will  probably  occur  within  the  lower  limits  of  the  study  area  in 
the  Leith  Creek  watershed.  The  upper  and  middle  portions  of  the  Leith 
Creek  watershed  are  not  expected  to  experience  any  significant  develop- 
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Due  to  the  expected  locations  of  this  future  growth,  future  urbanization 
effects  are  not  expected  to  alter  runoff  characteristics  sufficiently  to 
be  considered  in  project  formulation  or  design  studies. 


Hydraulics 


poads  and  Bridges 

21.  Twelve  highway  crossings,  including  two  dual  bridges  at  U.S.  Highway 
7A  (start  of  study),  and  four  railroad  crossings  have  been  constructed 
across  Leith  Creek.  Three  of  the  railroad  crossings  are  owned  and  main¬ 
tained  by  the  laurinburg  and  Southern  (L&S)  Railroad.  The  fourth  crossing 
is  maintained  by  the  Seaboard  Coastline  (SCL)  Railroad.  Drawings  of  all 
highway  and  railroad  crossings  are  shown  on  Plates  E-7  and  E-8  in  Section 
E  of  this  append i x . 


Utilities 

22.  The  following  represents  a  complete  listing,  including  location  and 
description  of  all  known  utility  crossings  located  within  the  study  reach 
of  Leith  Creek.  The  location  of  each  utility  line  is  also  shown  graphically 
on  the  channel  profiles  (See  Plates  E-2  through  E-3). 

a.  Station  63+60  A  12-inch  water  main  supported  by  a  horizontal  I 
beam  is  located  approx i ma te 1 y  twenty  feet  downstream  from  Fertilizer  Plant 
Road.  Top  elevation  of  the  12-inch  cast  iron  pipe  is  187.32  feet  ms  I  and 
the  invert  elevation  of  the  supporting  beam  is  185.25  feet  msl. 

b.  Station  1 05+50  A  six  inch  force  sewer  main  is  located  at  the  Churc 
Street  crossing.  The  main  serves  the  City  of  East  Laurinburg  and  is  located 
in  a  portion  which  does  not  obstruct  stream  flow. 
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c.  Stat ion  11 1+90  An  8-inch  water  pipe  is  located  at  the  McKay 
Street  bridge.  Elevations  were  not  obtained  because  the  pipe  will  be 
relocated  with  any  structural  plan  considered. 

d.  Station  1 2 2-4-50  A  21-inch  gravity  flow  sewer  line  is  located 
approximately  170  feet  upstream  from  the  Seaboard  Coast  Line  crossing. 

Top  elevation  of  the  pipe  is  135-7  feet  ms  1 . 

e.  Station  128+20  An  8-inch  water  main  crosses  Leith  Creek  at 

the  Caledonia  Road  crossing.  The  pipe  is  located  in  such  a  position  that 
it  offers  no  obstruction  to  stream  flow. 

f.  Station  128+70  A  8-inch  gravity  flow  sewer  pipe  is  located  *40 
feet  upstream  from  the  Caledonia  Road  bridge.  The  cast  iron  pipe  is 
supported  on  creosote  piles  and  has  a  top  elevation  of  19^-9  feet  ms  I . 

g.  Station  147+00  A  21-inch  gravity  flow  sewer  line  is  located 
approximately  10  feet  downstream  from  the  Carver  Street  bridge.  Top 
elevation  of  the  cast  iron  pipe  is  198.8*4  feet  ms  1  . 

h.  Station  1*47+25  A  6-inch  water  main  is  located  beneath  the 
Carver  Street  bridge.  Top  elevation  of  the  water  main  is  196.50  feet  ms  1 . 

i.  Station  1 62+30  An  18-inch  gravity  flow  sewer  pipe  is  located 
on  the  downstream  side  of  the  North  Main  Street  crossing.  The  pipe  is 
supported  by  creosote  piling  and  has  a  top  elevation  of  203-5  feet  ms  1 . 

j.  Station  162-4-60  A  6-inch  water  main  is  located  at  the  Main  Street 
crossing.  The  pipe  is  located  so  as  to  offer  no  obstruction  to  stream  flow 


Existing  Water  Surface  Profiles 

23.  Hydraulic  studies  for  Leith  Creek  were  accomplished  in  accordance 
with  criteria  contained  in  applicable  Engineering  Manuals  and  with  design 
practices  previously  approved  on  similar  projects.  Water  surface  profiles 
for  existing  conditions  were  computed  using  the  Hydrologic  Engineering 
Center's  HEC-2  Computer  Program  "Water  Surface  Profiles."  Hydraulic 
criteria  used  are  discussed  in  the  following  paragraphs. 


Starting  Conditions 

2*4.  Water  surface  profile  computations  were  started  below  the  U.S. 

Bypass  7**  crossing  and  below  the  junction  of  Leith  Creek  and  Little  Creel 
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within  a  long  reach  which  has  a  fairly  uniforn  cross  section.  Start ing 
elevations  were  computed  by  the  slope  area  method  assuming  a  frictional 
slope  of  .001  for  all  discharges.  A  slope  of  .001  is  approximately  equal 
to  the  slope  of  the  channel  invert  in  this  reach.  To  insure  that  the 
validity  of  the  water  surface  profiles  for  the  various  plans  would  not  be 
effected  by  starting  conditions,  backwater  computations  were  started  a 
sufficient  distance  below  the  alternative  projects  so  that  channel  control 
was  established  before  reaching  the  lower  limits  of  the  project. 


Manning's  Roughness  Coefficient  "n" 


25.  Initial  values  of  Manning's  "n"  were  selected  after  coro'nl 
of  various  references  including  U . S . fi . S .  Water  Supply  Paper  1 P  A  9  , 
"Roughness  Characteristics  of  Natural  Channels"  and  Dr.  Ven  Te  Chow's 
text  entitled,  "Open  Channel  Hydraulics".  Field  observations  and  past 
experience  with  similar  type  streams  also  played  a  major  role  in  the 
selection  of  "n"  values.  The  initially  selected  values  of  Manning's 
"n"  were  then  adjusted  as  a  result  of  a  high  water  correlation  analysis 
which  is  discussed  later  in  the  paragraph  30  .  Overbank  "  values 
varied  from  .06  in  park  areas  to  .16  in  undeveloped  reaches.  Existing 
channel  "n"  values  ranged  from  .06  to  .10  depending  upon  the  condition 
of  the  channel  at  each  respective  reach. 


minor  Losses 

26.  Minor  loss  coefficients  used  in  computing  water  surface  profiles 
included  contraction  and  expansion  losses  and  losses  at  bridges.  Cross 
sections  for  all  bridges  crossing  within  the  study  reach  are  shown  on 
Plates  E-7  and  E'-8  of  Section  E. 

27.  Contraction  loss  coefficients  used  in  backwater  computations  for  exist  i-e 
conditions  varied  from  0.2  for  long  gradual  transitions  to  0.6  for  i b r u ; 0 1 
transitions  such  as  those  occurring  at  bridge  openings.  Expansion  coo  ft i c ; •  n ; 
used  for  these  same  transitions  varied  f rom  0.5  to  0.8. 

?8.  Pier  shape  coefficient  "k",  for  use  in  Yarnell's  energy  equation  ' 
from  0.90  to  1.25  for  Class  A  flow.  For  submerged  bridge  conditions,  thi 
loss  coefficient,  "k",  as  used  in  the  orifice  flow  equation  0  =  A(2gh/r 1 
varied  from  1.3  to  1.5-  These  values  were  computed  in  accordance  with 
r'  in  edures  outlined  in  Exhibit  2  of  the  users  manual  for  the  HEC-2  ..  . 

program.  The  coefficient  of  discharge  "c",  used  in  the  weir  flow  egua'l 
7 a r i ed  f rom  2.5  to  2.7. 
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hiGH  Water  Nark  Correlation 


29-  District  personnel  visited  Laurinburg  on  the  third  and  fourth  of 
April  1973  in  an  effort  to  obtain  high  water  mark  data.  The  flood  01 
2  February  1973  was  the  only  flood  for  which  high  water  information 
could  be  obtained.  $  •  nee  physical  evidence  was  no  1 onger  present  a- 
l.jng  Leith  Creek,  District  personnel  questioned  residents  of  the  area. 
This  produced  only  a  limited  number  of  high  water  marks  with  question- 
m I e  accuracy.  This  is  because  the  individuals  questioned  had  to  rely 
memory  since  approximately  three  months  had  elapsed  since  the  flood 
event  had  occurred.  Also,  the  flood  event  was  not  large  enough  to  in¬ 
duce  residents  to  make  marks  indicating  the  maximum  flood  levels  attained 
The  high  water  marks  obtained  from  this  investigation  are  plotted  on 
Figure  C  - 1 0 .  There  were  no  discharge  measurements  made  on  Leith  Creek 
for  this  f 1 ood . 

30.  The  high  water  mark  correlation  analysis  was  a  trail  and  error  pro¬ 
cedure  where  a  water  surface  profile  was  computed  with  a  liven  set  of 
hydraulic  criteria  and  then  compared  with  the  high  water  -.arks.  Several 
profiles  were  computed  and  compared  with  the  high  water  marks  using 
different  sets  of  hydraulic  criteria.  Mannings  "n"  values  were  in- 
:reased  in  magnitude  i r.  several  reaches  from  those  initially  selected. 
Values  of  the  minor  loss  coefficients  were  also  reviewed  and  in  some 
rises  increased;  however,  because  of  the  small  channel  velocities  this 
‘'•id  only  a  relatively  .minor  effect  on  the  water  surface  profiles.  The 
: ackwater  p-ofile  resulting  from  this  analysis  using  the  most  reasonable 
set  n*'  hydraulic  criteria  is  shown  on  Figure  C  —  1 0 .  Based  on  the  judge- 
|  sent  of  those  conducting  the  study  a  better  co"relation  would  have  re¬ 

quired  unreasonably  high  "n"  values.  Flows  derived  for  the  February 
;  torn  (see  paragraph  17)  were  used  for  all  the  water  surface  profiles 
viiputed  in  this  analysis. 

■  3>.  The  field  trip  in  search  of  high  water  data,  revealed  that  some 

I  reacnes  of  the  channel  were  clogged  with  trash  or  debris,  old  tires, 

aerators  and  discarded  junk.  This  debris  could  have  caused  higher 
stages  than  predicted  in  the  backwater  analysis,  particularly  if  some 
•  ; ;  nad  collected  during  the  flood  at  or  near  the  upstream  opening; 

d  culverts  or  bridges. 

Additional  studies  could  have  been  made  to  improve  the  correlation 
‘vented  on  Figure  C- 1 0 .  such  as  estimating  blockages  at  the  bridges 
or  increasing  flow  rates  by  reducing  rainfall  losses.  These  additional 
tidies  were  not  considered  warranted  because  the  studies  would  represent 
1  lie. inure  of  refinement  not  shared  by  the  accuracy  of  the  high  wafer 
1  it  a .  Also,  estimates  01  blockage  at  I  idqes  or  culverts  would  lu¬ 
st  r  i  c  1 1  y  speculative  and  not  supportable  by  observer  fact.  In  . iiw 
of  the  poor  correlation,  values  used  in  design  studies  f or  Minnie, gs 
di’  and  other  pertinent  hydraulic  design  err  ter  ia  wc  re  !  udqe  a,  n  •  .1  1  !  , 

<•-.  lected  using  experience  gained  from  previous  studies  and  f •  u- 
•.iving  similar  character i $ t ics  to  f  hose  ‘  Leith  Creek. 


HIGH  WATER  MARK  CORRELATION 


Computed  Profiles 


33.  Water  surface  profiles  for  existing  conditions  were  computed  using 
the  above  hydraulic  criteria  for  the  Standard  Project  Flood  and  floods 
having  recurrence  intervals  of  2,  5,  10,  20,  50  and  100  years.  Plates  E-2 
and  E-3  of  Section  E  show  plan  and  profile  views  of  the  100  year  frequency 
flood.  Profiles  for  the  10,  20,  and  50  year  floods  and  the  standard  project 
flood  are  shown  on  Plates  E-5  and  E-6. 

Flood  Damages 


3^.  The  flood  plain  of  Leith  Creek  passes  through  the  City  of  Laurinburg 
and  consists  of  residential,  commercial  and  public  properties.  Overflow 
from  the  creek  often  occurs  and  results  in  monetary  damage  to  these 
properties.  Based  upon  flood  elevations  computed  by  backwater  computations, 
there  are  an  estimated  65  residential  and  17  commerical  buildings  suscept¬ 
ible  to  flood  damage.  In  addition,  a  school,  school  lunch  room  and 
gymnasium  are  also  susceptible  to  damage. 

35.  Fi  ood  damages  along  Leith  Creek  consist  of  both  tangible  and  intangible 
damages.  Tangible  damages  are  those  subject  to  monetary  evaluation  and 
include:  physical  damages  or  losses  to  property  and  improvements;  emergency 
costs  for  flood  damage  prevention;  and  business,  financial,  and  wage  losses 
in  and  adjacent  to  the  flooded  areas.  Intangible  damages  are  not  suscept¬ 
ible  to  monetary  evaluation  and  include:  danger  to  human  life;  added 
inconvenience  and  human  discomfort;  injury  and  exposure  during  floods;  creation 
of  conditions  detrimental  to  health  and  security,  interruption  of  traffic, 
utility  services,  and  normal  community  activities;  and  the  detrimental  effects 
of  frequent  flooding  on  the  appearance  and  aesthetic  quality  of  the  flood 
plain  such  as  deposition  of  debris,  etc. 


Flood  Damage  Computations 


36.  Flood  damage  computations  consisted  of  detailed  field  surveys  and  cf! in 
studies  in  order  to  create  a  logical  relationship  between  flood  frequencies, 
flood  stages  and  flood  damages.  Field  surveys  were  conducted  in  order  to 
obtain  property  elevations  and  to  make  appraisals  of  property  value.  An 
economic  index  station  was  selected  at  Station  129+60  which  was  located  in 
the  high  damage  area  and  had  stage  fluctuations  representative  of  the  entin 
damage  reach. 
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37-  Average  annual  flood  damages  for  natural  conditions  were  computed 
by  first  computing  discharges  for  selected  frequency  storms  and  formu¬ 
lating  the  discharge  frequency  relationship  shown  in  Figure  C-ll. 
Discharges  were  then  converted  into  stage  by  use  of  backwater  computa¬ 
tions.  These  stages  were  plotted  to  establish  the  stage-ai scharge 
relationship  as  shown  on  Figure  012.  Stage  damage  curves  (Figure  C - 1 3 ) 
were  constructed  for  each  category  of  damage  based  on  a  field  appraisal 
of  individual  structures  and  improvements.  Average  damages  between 
successive  selected  frequencies  were  then  multiplied  by  the  incremental 
probability  between  these  frequencies  to  obtain  that  part  of  the  average 
annual  damages  contributed  by  storms  falling  within  these  frequency 
limits.  Average  annual  incremental  damages  were  totaled  to  obtain  the 
average  annual  damages.  Average  annual  damage  computations  for  existing 
conditions  are  presented  in  Figures  014  through  C  —  1 6  and  are  summarized 
in  the  following  tabulation. 


Average  Annual  Damages-Exi st i ng  Conditions 
Leith  Creek  at  Laurinburg,  North  Carolina 

Category  Average  Annual  Damages  ($) 


Res i den  t i a  1 

Commerc i a  1 

Pub  1 i c  Properties 


$13,500 

11,500 

1,550 


Total 


$26,550 


Other  Needs 


38.  The  land  development  plan  for  the  City  of  Laurinburg  discusses 
future  needs  of  the  community  and  proposes  various  alternatives  to  meet 
these  needs.  This  plan  was  compiled  by  the  State  of  North  Carolina, 
Department  of  Conservation  and  Development,  Division  of  Community  Plan¬ 
ning  and  was  published  in  December  1968.  The  following  is  an  extract 
from  the  referenced  publication  which  rpoposes  an  alternative  to  assist 
in  meeting  the  recreational  needs  of  the  community.  The  report  proposes 
the  acquisition  of  "a  strip  about  300  feet  wide  along  the  Leith  Creek 
flood  plain  extending  from  'he  present  Jaycee  Park  site  to  the  south¬ 
east  where  the  creek  flows  under  Church  Street". 

39-  The  report  Farther  states  that,  "This  park  would  serve  several 
f  unct i ons : 
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DISCHARGE  -  FREQUENCY 

LEITH  CREEK 

AT  LAURINBURG,  NORTH  CAROLINA 

INDEX  STATION  129  +  60 

NOVEMBER  1976 
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•  • 


FIGURE  C-l  I 

•  • 


Type  of  Damage _ Residential _  Damage  Stage _ 196.0 _ 

Reach  Number _ Leith  Creek _  Cage  Location _ 129+60 _ 0 


bond  it  ion  Exist ing 


Frequency  Probable 


1 nc remen t  a  1 


F levat ion 
of  WS 


Damages  in- 


17 


Damant 


AVERAGE  ANNUAL  DAMAGE  COMPUTATION 


Type  of  Damage _ Commercial 

Reach  Number _ Leith  Creek 

Condition  Existing 


Damage  Stage _ 195.5 

Gage  Location _ 129+60 


Elevat ion  . 

Frequency  Probable  Incremental  of  WS  Damages  in—  Damage 

in  years  Occurrence  Probability  I  (msl)!  $1,000  Average  .Increment 


30 

.0333 

.oi67 

20 

.0500 

.  0ob7 


.  1000 


.2000 


.3331 


.  5000 


1.0000 


2.0000 


.0167 


.0333 


.  1000 


.1333 


.  1667 


.5000 


1.0000 


202.6 


202.1 


201.8 


201.6 


201.2 


200.8 


200.6 


200.0 


TOTAL 


$11,529 


Elevation  .  , 

Frequency  Probable  Incremental  of  WS  Damages  in—'  Damage 

in  years  Occurrence  Probability  I  (msl)l  $1.000  Average  , Increment 


2 . 0000 


SAN  126,  A/26/65 

1/  Based  on  September  1976  Prices 


SAY  $1,550 


Figure  C-16 
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(1)  linking  public  parks  (with  bike  and  walking  trails), 

(2)  provide  a  drainage  easement  to  carry  peak  flow  of  water 
runoff,  and 

(3)  provide  a  sewer  line  easement  for  future  use. 


The  above  park  should  be  mowed  and  developed  with  picnic  facilities."— 


1/ 


40.  The  above  extract  indicates  three  community  needs  which  could  be 
met  by  construction  of  a  flood  control  project  on  Leith  Creek.  The 
need  for  flood  control  has  already  been  discussed  previously  in  this 
section.  Other  cited  needs  are  discussed  in  the  following  paragraphs: 


Recreational  Needs 


I 

* 

L 


1*1.  In  order  to  establish  recreational  needs  of  an  area,  it  is  necessary 
to  determine  the  recreational  demand  of  the  area  and  how  much  of  this 
demand  is  satisfied  by  existing  recreational  facilities.  The  "North 
Carolina  Statewide  Comprehensive  Outdoor  Recreation  Plan"  (SCORP  Repor*' 
published  by  the  North  Carolina  Department  of  Natural  and  Economic 
Resources  defines  the  term  "need"  as,  "the  lack  or  insufficiency  of 
existing  recreation  opportunities  relative  to  the  amount  of  such  op¬ 
portunities  desired  by  a  population  under  given  conditions.  Such  needs 
are  a  measure  of  what  should  be  supplied  in  addition  to  what  already 
exists  to  satisfy  the  population  under  given  conditions." 

1*2.  The  North  Carolina  SCORP  Report  establishes  the  1 986  net  outdoor 
recreation  needs  for  the  three  county  area  of  Scotland,  Hoke  and  Robe¬ 
son  Counties  as  1 69  acres  of  parks  with  community  emphasis,  119  acres 
of  parks  with  neighborhood  emphasis  and  364  acres  of  city  parks.  The 
Greenway  concept  proposed  in  the  previously  referenced  land  develop¬ 
ment  plan  for  the  City  of  Laurinburg  can  primarily  be  considered  as  a 
community  park.  Its  strategic  location  with  reference  to  the  city  re¬ 
sults  in  the  greenway  meeting  many  of  the  established  criteria  for 
neighborhood  and  city  parks. 

43.  The  land  development  plan  for  the  City  of  Laurinburg  proposes  the 
acquisition  of  a  300  foot  wide  strip  along  Leith  Creek  to  assist  in 
meeting  the  recreational  needs  of  the  community.  The  plan  further 
states  that  at  least  100  additional  acres  of  parks  will  be  needed  by 
1987,  based  on  standards  of  the  National  Recreation  Association  of 
10  acres/1,000  persons. 


1 


J J  Source:  Land  Development  P lan-Laur i nburg ,  North  Carolina,  North 
Carolina  Department  of  Conservation  and  Development,  Division  of  Com¬ 
munity  Planning,  December  1968. 
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Recreational  Demand 


44.  The  preceding  paragraphs  establish  the  need  for  additional  park 
acreage.  The  following  paragraphs  discuss  computations  made  to  obtain 
user  day  and  activity  day  values  used  to  compute  recreational  demand 
for  activities  associated  with  the  potential  development  of  a  greenway 
on  Leith  Creek.  Informal  discussions  with  local  representatives  re¬ 
vealed  a  desire  to  establish  a  combination  walking  and  bike  trail  ad¬ 
jacent  to  Leith  Creek  with  periodically  spaced  picnic  tables  and  park 
benches.  Therefore,  recreational  activities  investigated  included 
picnicking,  nature  trails,  bird  watching  and  biking. 

45.  The  North  Carolina  SCORP  report  discussed  recreational  demands 
based  on  units  designated  as  activity  days/household.  The  report 
establishes  a  need  of  5-38  days/household  for  picnicking;  4.26  days/ 
household  for  nature  walks;  3-4  days/household  for  bird  watching  and 
1.66  days/household  for  biking.  Based  on  1970  Census  data,  there  are 
an  estimated  3,282  households  within  the  Laur i nbu rg-Eas t  Laurinburg 
area  which  would  be  served  be  construction  of  a  greenway  along  Leith 
Creek.  Therefore,  the  1970  recreational  demand  for  selected  activities 
has  been  established  as  follows; 


1970  Recreational  Demand  for  Selected  Activities 
LAURINBURG  &  EAST  LAURINBURG,  NO.  CAROLINA 


Activity 

Adul t  Act  ivi  ty 
Day/Household 

Households 

Adul t  Act i v i 

Picnicking 

5-98 

3282 

19,626 

Nature  Walks 

4.26 

3282 

13,981 

B i rd  Wa tch i ng 

3.40 

3282 

11,159 

Biking 

1  . 66 

3282 

5,448 

46.  The  1970  Recreational  demand  for  selected  activities  in  the 
Laur i nburg-East  Laurinburg  area  was  projected  to  the  year  1 986  based 
on  the  ratio  of  statewide  demand  for  each  activity  in  1 986  as  compared 
to  the  1970  statewide  demand.  Statewide  demands  for  1970  and  1 986  were 
obtained  from  the  North  Carolina  SCORP  Report  and  reflect  changes  in 
population  and  recreation  preference.  The  1986  demand  for  selected 
recreational  activities  was  obtained  by  multiplying  the  1970  demand 
by  the  1970/1986  statewide  ratio.  The  following  tabulation  presents 
the  1986  demand. 
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1986  Recreational  Demand  for  Selected  Activites 
LAUR  INBURG  f,  EAST  LAUR  INBURG,  NO.  CAROLINA 


P  i  cn  i  ck  i  ng 
Nature  Walk-3 
Bird  Watching 
Biking 


1970  Demand 
( Adu  It  Ac  t  i  v  i  t  v  Day  s ) 

19.626 

13,981 

11,159 

5,998 


Statewide  Demand 
1986/1970 

l I ,863,800/9,02^,000 
7,603,600/6,928,000 
5, 123.000/5,131 ,000 
9,673,600/2,505,000 


1986  Demand 
(Adu It  Activity  Do' 

25 , 802 
16,538 
11,192 
10,169 


97.  To  meet  the  recreational  needs  of  the  community,  the  City  of  Laurinburg 
r.as  developed  several  neighborhood  parks  within  the  city  and  has  plans  for 
additional  park  development.  These  parks  include  a  park  area  near  the 
upper  end  of  the  study  reach  between  North  Main  Street  and  Gill  Street 
(Ja',c.ee  Park)  and  a  school  playground  and  ball  field  near  the  lower  reach. 
Plans  have  also  been  developed  for  a  Neighborhood  Development  Park  adjacent 
to  the  middle  of  the  study  reach.  The  proposal  of  a  linear  park  adjacent 
to  Leith  Creek  could  become  a  reality  by  proper  utilization  of  lands  re¬ 
quired  fcrr  construction  of  a  potential  flood  control  project  and  could  pro¬ 
vide  a  vital  link  connecting  the  above  mentioned  park  and  playground  develop¬ 
ment. 


Other  Needs 

98.  The  third  need,  as  described  in  the  land  use  plan,  is  the  need  for 
a  -lower  easement.  Fulfillment  of  this  need  would  be  an  added  benefit 
realized  by  the  city  in  that  additional  easements  for  sewer  construction 
would  not  be  required.  Sewer  lines  could  be  placed  parallel  to  the  creek 
and  thus  provide  an  additional  use  of  land  easements. 


Improvements  Desired 


1 ne  city  manager  of  Laurinburg  submitted  a  letter  requesting  assis- 
ijn  to  control  flooding  along  Leith  Creek.  A  copy  of  this  letter  is 
included  in  Appendix  2  of  this  report.  Local  people  are  willing  to  sup- 
n<-r"  a  flood  control  project  and  have  indicated  that  they  will  provide 
[.  h  ■  necessary  cooperation  should  a  project  be  recommended  and  approved. 

A  copy  of  a  letter  of  intent  to  meet  the  requirement  of  local  cooperation 
i  .  included  in  Appendix  2. 
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50.  A  public  workshop  was  held  in  Laurinburg  on  20  November  1975-  Dur¬ 
ing  this  workshop,  those  in  attendance  had  the  opportunity  to  express 
their  opinion  on  potential  flood  control  alternatives  and  to  make  any 
additional  proposals  or  recommendations  concerning  flood  problems  on 
Leith  Creek.  A  transcript  of  the  workshop  has  also  been  included  in 
Appendix  2. 

51.  Local  representatives  have  also  expressed  a  desire  to  include 
recreational  facilities  as  a  part  of  any  recommended  flood  control 
project.  Copies  of  correspondence  from  the  City  of  Laurinburg  and 
Scotland  County  cupporting  the  inclusion  of  recreation  as  part  of  a 
recommended  project  are  included  in  Appendix  2. 
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SECTION  D 


FORMULATING  A  PLAN 


1.  The  primary  objective  in  project  formulation  is  to  provide  the  best 
use,  or  combination  of  uses,  of  water  and  related  land  resources  to  meet 
all  foreseeable  short  and  long-term  needs  of  the  local  area.  Consideration 
must  also  be  given  to  all  project  ef fee t s -- tang i b 1 e  and  intangible,  favor¬ 
able  and  unfavorable.  In  order  to  meet  the  requirements  of  project  formu¬ 
lation  in  this  report  and  in  order  to  comply  with  the  requirements  of  the 
Principles  and  Standards,  project  alternatives  were  planned  with  the  achiev 
ment  of  National  Economic  Development  (NED)  and  Environmental  Quality  (EQ) 
as  co-equal  objectives. 

2.  During  the  course  of  project  formulation,  an  NED  plan  and  an  EQ  plan 
were  developed  as  potential  project  alternatives.  The  NED  plan  was  formu¬ 
lated  to  maximize  the  net  economic  benefits  while  addressing  the  project 
objectives.  The  EQ  plan  was  formulated  with  the  goals  of  making  the  most 
significant  contribution  to  preserving,  maintaining  restoring,  and/or 
enhancing  the  cultural  and  natural  resources  of  the  study  area  and  of 
creating  the  least  adverse  environmental  impact  while  addressing  the  pro¬ 
ject  objectives.  In  addition  to  the  NED  and  EQ  plans,  all  possible  alterna 
tives  were  considered  without  regard  to  implementing  authority. 


Formulation  and  Evaluation  Criteria 


3.  The  formulation  and  evaluation  of  the  various  plans  of  improvement  ' 
the  study  area,  including  all  possible  alternatives,  were  based  on  technica 
economic,  and  intangible  criteria,  including  beneficial  and  detrimental 
effects  on  the  area's  environment.  Such  criteria  permit  the  selection  ot 
the  plan  of  improvement  which  represents  the  solution  that  best  responds 
to  the  problems  and  needs  of  the  area  and  is  justifiable. 


Append  i  x  ! 
D-! 


Technical  Criteria 


i 


^ .  Technical  criteria  used  for  the  formulation  and  evaluation  of  alterna¬ 
tive  solutions  to  the  flood  problems  on  Leith  Creek  are  consistent  with 
instructions  contained  in  the  1 1 05— 2— XXX  series  of  Engineering  Regulations. 
The  referenced  regulations  provided  guidance  for  carrying  out  the  various 
task  of  mu  1 1 i object i ve  planning,  consistent  with  the  WRC  Principles  and 
Standards  and  related  policies.  In  addition  the  following  hydrologic  and 
hydraulic  criteria  were  also  used: 

a.  Discharge  data  used  in  evaluating  various  alternatives  are  the  same 
as  those  conta i ned  in  Section  C . 

b.  The  performance  of  each  channel  conveyance  improvement  plan  was 
evaluated  using  their  respective  water  surface  profiles.  Profiles  for  the 
Standard  Project  Flood  and  for  the  5,  10,  50  and  100  year  recurrance 
floods  were  computed  for  each  alternative.  Hydraulic  criteria  used  in 
determining  these  profiles  were  the  same  as  those  discussed  in  Section  C. 


Economic  Criteria 


5.  The  economic  criteria  which  were  applied  in  formulating  a  plan  are 
those  specified  by  the  Principles  and  Standards.  Economic  benefits  were 
developed  in  accordance  with  instructions  contained  in  related  Engineering 
Regulations.  Additional  economics  criteria  used  to  develop  the  recommended 
plan  include  the  following: 

a.  Tangible  benefits  exceed  project  costs  for  the  NED  plan. 

b.  All  prices  applied  to  estimated  construction  quantities  are  based 
on  September  197b  prices. 

c.  A  project  life  expectancy  of  50  years  and  an  interest  rate  of 
6-3/8/'  were  used  in  computing  project  costs. 

d.  Estimated  construction  time  of  the  project  was  less  than  one  year, 
therefore,  no  interest  was  included  during  construction. 

6.  Annual  project  costs  were  computed  on  a  fifty  year  life  basis  and 
interest  rate  of  6-3/8  percent.  Annual  cost  include  both  Federal  and 
non-Federal  expenditures  and  operation  and  maintenance  cost. 
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Environmental  and  Other  Criteria 


The  frillowino  environmental  criteria  and  intangibles  were  considers. 
■  ormu I  a t i ng  a  plan. 

a.  All  alternatives  considered  should  be  compatable  insofar  as 
:  tica  I  with  the  surrounding  environment. 

b.  Efforts  were  made,  where  possible,  to  avoid  detrimental  environ- 
:ul  effects  and  whenever  feasible  mitigating  features  were  considered 

vjC  h  ef  f  fC  t  S  . 

i.  .  Public  health,  safety  and  social  well  being,  including  possible 

•it  life  were  considered  in  formulating  all  alternatives. 

.  Public  acceptance  of  various  alternatives  was  considered  in 
lulatin,:  each  plan  and  feasible  alternatives  were  coordinated  with 
rested  agencies  and  individuals  through  correspondence,  public 
'ings  and  other  procedures. 


Possible  Solutions 


8.  Several  alternative  measures  to  satisfy  the  problems  and  needs  of  the 
area  are  possible;  however,  some  of  these  measures  are  not  practical  or 
economical.  The  possible  solutions  may  be  divided  into  two  broad  categories 
of  structural  and  nonstructura 1 .  Structural  measures  are  designed  to 
modify  floods  by  altering  the  natural  environment.  These  measures  include 
alternatives  which  reduce  flood  elevations,  divert  floods,  change  the 
timing  and  duration  of  floods  or  restrict  floods  from  portions  of  the  flood 
plain.  Nonstructura!  measures,  on  the  other  hand,  are  designed  to  modify 
flood  damage  susceptibility  and  include  modification  to  the  cultural  envi-on ■ 
ment  by  adjustment  in  the  pattern  and  mode  of  land  use,  by  development 
policies  and  by  assistance  to  affected  individuals.  Also,  a  combination 
of  structural  and  nonstructural  measures  is  possible. 
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Nonstructural  Measures 


9.  Nonstructural  measures  do  not  attempt  to  reduce  or  eliminate 
flooding,  but  are  to  regulate  the  use  and  development  of  the  flood 
plain,  thus  lessening  damaging  effects  of  large  floods.  Several  non¬ 
structural  measures  considered  in  formulating  a  recommended  plan  for 
Mood  damage  reduction  in  the  flood  plain  of  Leith  Creek  are  discussed 
briefly  in  the  following  paragraphs. 

Zon i ng 

10.  Zoning  is  a  legal  measure  which  could  be  implemented  by  the  City 

>*’  Laurirburg  which,  if  enforced,  would  prove  effective  in  reducing  the 
‘ ! ood  damage  potential  of  the  area.  Zoning  ordinances  could  be  developed 
in  accordance  with  a  planned  program  of  development  and  land  use.  The 
ordinances  could  also  be  used  to  establish  limiting  elevations  below 
which  no  development  would  be  permitted.  Zoning  measures  insure  the 
safekeeping  of  property  for  the  health,  welfare  and  safety  of  the  general 
pub  1  i  c 

Subdivision  Regulations 

H.  Subdivision  regulations,  like  zoning,  could  be  implemented  by  the 
local  government  as  a  effective  means  of  regulating  the  damage  potential 
of  the  area.  Regulations  could  be  adopted  that  could  state  requirements 
for  street  widths  and  minimum  elevations,  drainage  structures,  minimum 
: ■  u i I d i ng  elevations,  and  restrictions  on  location  to  provide  floodways 
.:nd  minimize  flood  damages. 


Bui  1 d i ng  Codes 

12.  Local  governmental  agencies  could  adopt  building  code  regulations 
that  would  assist  in  reducing  future  flood  damages.  These  codes  would 
set  forth  standards  for  the  construction  of  buildings  that  could  prescribe 
the  type  of  materials  that  would  not  be  easily  damaged  by  water,  establish 
floor  elevations  and  prohibit  any  equipment  or  material  in  the  flood 
plain  which  would  be  hazardous  to  life  or  substantially  susceptible  to 
flood  damage. 


P 1 ood  P  r  00 f i ng 

13-  Flood  proof  inn  is  a  method  of  flood  damage  reduction  designed  to 
protect  individual  structure  or  small  groups  of  structures  from  flood 
damage.  Alternative  flood  proofing  techniques  could  include  waterproofing 
the  existing  structure;  raising  the  structure;  establishing  a  dike  and 
pump  system;  or  providing  temporary  water  tight  coverings  at  all  openings. 

f vacua t ion 

Tk~  Permanent  evacuation  of  flood  plain  areas  could  also  be  used  to  reduce 
the  flood  damage  potential.  Evacuation  would  involve  the  relocation  of 
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persons  adversely  affected  by  flood  conditions.  In  turn,  evacuated 
lands  could  be  used  for  park  development  and  other  purposes  which 
could  withstand  flood  conditions  without  substantial  damage. 

15.  Temporary  evacuation  is  still  another  alternative  which  could 
be  utilized  provided  a  reliable  flood  forecasting  procedure  were 
available.  However,  due  to  the  smallness  of  the  watershed  and  to  the 
nature  of  floodinq,  a  reliable  flood  forecasting  system  would  be  dif¬ 
ficult  to  implement. 

Open  Space  Development 

T3~ Open  space  development  consists  of  developing  the  flood  plain  as 
an  open  area  to  be  utilized  as  parks,  playgrounds  or  recreational  areas. 
Portions  of  the  existing  flood  plain  of  Leith  Creek  above  North  Main 
Street  have  already  been  developed  as  a  park  area.  In  addition  to 
creating  recreational  facilities,  extension  of  the  park  area  downstream 
could  alleviate  the  existing  flood  problem  by  providing  a  cleared  flood¬ 
way  and  could  also  reduce  the  future  flood  damge  potential  by  controlling 
future  land  use. 

Other  Measures 

17-  Other  preventive  measures  could  be  provided  in  the  flood  plain  such 
as  warning  signs,  tax  adjustments,  restrictions  on  building  financing, 
flood  insurance,  urban  redevelopment,  and  reconstruction  or  removal  of 
bridges  which  restrict  flow.  These  measures  could  effectively  reduce  or 
eliminate  future  damage  in  the  flood  plain. 

Nons t rue tura 1  Measures  Summary 

TiiT  In  order  to  evaluate  the  various  nonstructural  alternatives,  each  of 
the  following  parameters  was  analyzed:  a)  achievement  of  desired  project 
objectives;  b)  cost  of  implementation,  and;  c)  intangible  advantages  and 
d i sadvan tages .  The  following  description  of  flood  plain  development  should 
be  considered  when  evaluating  nonstructural  alternatives. 

19-  The  major  portion  of  the  Leith  Creek  flood  plain  within  the  study 
reach  is  located  within  the  city  limits  of  Laurinburg  and  East  Laurinburg. 
Development  within  the  existing  100  year  flood  plain  consists  of  an 
estimated  61  structures  which  would  be  flooded  above  floor  elevations 
during  the  100  year  event.  The  total  estimated  value  of  the  structures 
is  $681,000.  Residential  structures  within  the  flood  plain  are  low  cost 
frame  type  dwellings  which  account  for  the  relatively  low  total  value 
of  flood  plain  structures. 

?0.  Zoning,  subd i v i s ion  regu 1  a t i ons  and  building  codes  could  be  developed 
on  the  basis  of  flooded  areas.  These  ordinances  if  adopted  could  regulate 
development  of  the  flood  plain  by  restricting  the  type  of  future  develop¬ 
ment  and  the  location.  Park  development  and  other  types  of  development 
which  will  not  impede  flow  or  be  easily  damaged  may  be  permitted.  Residential 
commercial  and  industrial  development  could  be  permitted  in  areas  subject 
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to  inundation  but  not  required  for  flowage  provided  that  improvements 
were  constructed  or  flood  proofed  to  provide  protection  to  the  level 
specified  by  the  regulating  agency  involved.  This  type  of  nonst ructura 1 
measure  is  effective  in  reducing  damages  to  future  development  but  will 
not  improve  the  flood  problems  for  existing  development. 

21.  Flood  proofing  of  existing  structures  is  primarily  the  responsibility 
of  individuals  who,  knowing  their  property  is  in  a  potential  flood  zone , 
would  take  steps  to  provide  adequate  protection  against  possible  damage. 
This  type  of  flood  protection  may  prove  effective  for  commercial  and 
public  properties  within  the  flood  plain,  however,  residential  structures 
consist  generally  of  low  cost  frame  housing  which  would  be  difficult  to 
Hood  proof  and  often  more  expensive  than  the  owner  can  afford.  In  many 
cases  the  cost  of  flood  proofing  dwellings  would  exceed  the  benefits 
received.  Flood  proofing  future  development  would  be  feasible  and  such 
measures  would  be  the  responsibility  of  the  local  interests. 

22.  Flood  plain  evacuation  can  be  temporary  or  permanent.  Permanent 
evacuation  offers  the  more  feasible  alternative  of  the  two  due  to  the 
relatively  small  size  of  the  watershed  and  to  problems  encountered  in 
developing  a  reliable  flood  forecasting  system.  Permanent  evacuation 
would  include  the  relocation  of  families  from  their  homes  and  in  doing 
so,  could  create  adverse  social  conditions.  Relocation  could  result 
in  a  disservice  to  those  affected  by  increasing  the  cost  of  living. 

23-  During  the  course  of  project  formulation,  a  nonst ructura 1  alterna¬ 
tive  consisting  of  flood  proofing  or  relocating  all  structures  subject 
to  flood  damage  was  formulated.  Structures  which  could  not  be  flood 
proofed  or  physically  relocated  were  assumed  to  be  demolished  and  occu¬ 
pants  relocated  to  minimum  standard  housing.  Estimated  first  cost  of 
this  nons tructura 1  alternative  was  $770,200.  Average  annual  costs  of 
$51,400  when  compared  with  benefits  of  $26,550  yielded  an  unfavorable 
benef i t-to-cost  ratio  of  0.52. 


Structural  Measures 


Ro servo i rs 

24 . Reservoirs  provide  a  structural  alternative  to  control  flooding  by 
storing  runoff  and  thus  reducing  the  peak  flows  downstream.  However, 
i n ves t i ga t ions  of  the  Leith  Creek  basin  revealed  a  lack  of  sites  suitable 
for  reservoir  construction.  No  further  study  was  made  for  this  alternative 

Levees 

25-  Levees  provide  an  alternative  structural  solution  by  restricting 
floods  from  portions  of  the  flood  plain  highly  susceptible  to  flood  damage. 
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The  numerous  road  crossings  over  Leith  Creek  render  this  type  of  improve¬ 
ment  an  effective  levee  system.  In  addition,  an  interior  drainage  problem 
would  be  created  by  construction  which  would  require  a  system  of  drainage 
ditches  and  pumps. 

Channel  Conveyance  Improvement 

26 . Channel conveyance improvements  consist  of  various  modifications  to 
the  existing  channel  which  result  in  an  increased  flow  capacity.  These 
modifications  include:  cleaning;  deepening;  widening  and/or  channel 
realignment.  Channel  conveyance  improvement  is  the  most  feasible  struc¬ 
tural  alternative  to  flood  problems  associated  with  high  water  from  Leith 
Creek. 


Nonstructural  and  Structural  Combination 


27.  As  indicated  previously,  the  City  of  Laurinburg  has  applied  for 
Flood  Insurance  and  a  Flood  Insurance  Study  is  scheduled  for  Fiscal 
Year  1977.  The  flood  insurance  program  was  established  by  Congress 
in  the  National  Flood  Insurance  Act  of  1 968  and  expanded  in  the  Flood 
Disaster  Protection  Act  of  1973.  The  program  is  designed  to  provide 
flood  insurance  at  rates  made  affordable  through  a  Federal  subsidy. 
Qualifying  communities  must  adopt  and  administer  local  measures  to 
protect  lives  and  new  construction  from  future  flooding. 

28.  In  view  of  the  availability  of  flood  insurance,  structural  alterna¬ 
tives  considered  were  designed  to  reduce  damages  to  existing  development 
only.  No  benefits  were  claimed  for  damage  reduction  to  future  develop¬ 
ment.  Benefits  would  accrue  to  local  property  owners,  however,  in  the 
form  of  reduced  flood  insurance  rates  resulting  from  lower  flood  elevations 
Any  recommended  structural  solution  to  flood  problems  on  Leith  Creek 

will  be  accompanied  with  a  recommendation  that  the  local  community 
establish  and  enforce  flood  plain  regulations  for  the  residual  flood  plain. 


Alternatives  Considered  Further 


29.  As  a  result  of 
potential  solutions 


reconnaissance  studies  and  preliminary  estimates, 
to  the  flood  problems  which  were  clearly  impractical 
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or  unfeasible  were  eliminated  early  in  the  course  of  study  in  order  to 
enable  the  planner  to  concentrate  on  feasible  alternatives.  Reservoir 
and  levee  alternatives  were  not  considered  beyond  the  preliminary  study 
phase  which  indicated  them  to  be  unfeasible  alternatives. 


Channel  Conveyance  Improvement 

30.  Channel  conveyance  improvement  in  the  form  of  cleaning  and/or  en¬ 
larging  the  existing  channel  offers  the  most  practical  method  of  reducing 
flood  damages  along  Leith  Creek.  Detail  study  of  existing  conditions 
indicated  insufficient  openings  at  several  stream  crossings  which  aggre- 
vate  flood  conditions.  Detailed  sketches  of  each  stream  crossing  are 

presented  on  Plates  E~7  and  E-8  of  Section  E.  Surveyed  cross-sections 
for  the  project  reach  are  shown  on  Plate  E-4. 

31.  In  order  to  formulate  the  most  feasible  channel  improvement  alterna¬ 
tive,  five  basic  channel  improvement  plans  were  prepared  and  analyzed. 

All  five  plans  are  similar  in  that  each  plan  calls  for  the  removal  and/or 
replacement  of  the  McKay  and  Carver  Street  bridges  (See  General  Map). 
Plans  1  or  2  are  designed  with  varying  bottom  slopes  ranging  from  .00068 
ft/ft  to  .00214  ft/ft  and  call  for  widening  and  deepening  the  existing 
channel.  These  plans  also  call  for  modification  of  the  Laur inburg  and 
Southern  Railroad  Crossing  at  station  113+40  in  addition  to  highway 
bridge  modifications.  Plans  3  and  4  are  designed  with  bottom  slopes 
ranging  from  .00086  ft/ft  to  .0015  ft/ft  and  call  for  widening  the  exist¬ 
ing  channel  without  excessive  deepening.  These  plans  do  not  recommend 
modification  of  the  railroad  culvert  at  station  113  +  40.  The  fifth  plan 
of  improvement  was  designed  to  provide  a  200  foot  floodway  for  the  entire 
project  length  without  any  channel  excavation.  Each  plan  is  discussed 
individually  in  the  following  paragraphs. 


32.  Channel  Conveyance  Improvement  Plan  1  begins  at  station  65  +  70 
(L  6  S  Railroad)  and  continues  to  station  169  +  00  (Gill  Street),  a 
total  project  length  of  1.97  miles.  The  following  tabulation  shows 
pertinent  design  data  relative  to  Plan  1: 


Channel  Dimensions  -  Plan  1 


Reach 

(Sta .  to  Sta . ) 

65  +  70  to  105  +  50 

105  +  50  to  128  +  70 

128  +  70  to  162  +  65 

162  +  65  to  169  +  00 


Bottom  Width 
(feet) 


Side  Slope 
(horz:vert) 


Bottom  Slope 
(feet/foot) 

.00106 

.00068 

.00214 

.000893 
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33-  Plan  1  calls  for  the  following  modifications  to  stream  crossings: 


1)  McKay  Street  (Station  111  +  90) •  Remove  and  replace  existing 
bridge.  Replacement  structure  should  have  minimum  low  chord  elevation 
of  195.7  feet  msl  and  sufficient  opening  to  pass  a  flow  of  1641  cfs 
(50  year  flow) . 

2)  Laurinburg  and  Southern  Railroad  (Station  113  +  40) .  Lower 
existing  invert  elevation  of  two  center  box  culverts  from  elevation 
188.78  feet  msl  to  elevation  185.5  feet  msl. 

3)  Carver  Street  (Station  147  +  20).  Remove  and  replace  existing 
bridge.  Replacement  structure  should  have  minimum  low  chord  elevation 
of  199-94  feet  msl  and  have  sufficient  opening  to  pass  a  flow  of  1570 
cfs  (50  year  flow) . 

34.  Plan  1  also  calls  for  the  following  utility  relocations: 


Station 

Type  of  Utility 

111  +90 

8  inch  water  main 

128+70 

8  inch  sewer  main 

147  +  25 

6  inch  water  main 

35.  Plan  1  would  reduce  the  maximum  stage  of  the  100  year  frequency  flood 
by  about  2.9  feet.  The  estimated  first  cost  of  the  plan  is  $318,700 

and  the  annual  charges  $23,100  including  maintenance.  Annual  benefits 
of  $24,400  yield  a  benef i t-to-cost  ratio  of  1.05.  Other  pertinent  data 
related  to  Plan  1  are  summarized  in  Table  D-l  for  comparison  with 
alternative  plans. 

Plan  2 

36.  Channel  Conveyance  Improvement  Plan  2  is  similar  to  Plan  1  in  all 
respects  except  channel  bottom  widths.  The  following  tabulation  shows 
the  bottom  widths  used  when  formulating  Plan  2. 

Channel  Dimensions  -  Plan  2 


Reach 

Bottom  Width 

Side  Slope 

Bottom  Slope 

(Sta.  to  Sta.) 

(feet) 

(horz : vert) 

(feet/foot) 

65  +  70  to  105  +  50 

45 

2:1 

.00106 

105  +  50  to  128  +  70 

40 

2:1 

.00068 

128  +  70  to  162  +  65 

40 

2:1 

.00214 

162  +  65  to  169  +  00 

40 

2:1 

.000893 

1 
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37.  Bridge  and  utility  modifications  called  for  in  Plan  2  are  the  same  as 
in  Plan  I  . 

38.  Plan  2  would  reduce  the  maximum  stage  of  the  100-year  frequency 
flood  by  about  3-3  feet.  The  estimated  first  cost  of  the  plan  is  $365,000 
and  annual  charges.  $26,200  includ'ng  maintenance.  Annual  benefits  of 
$24,600  yield  a  benef i t-to-cost  ratio  of  0-93-  Other  pertinent  data 
related  to  Plan  2  are  summarized  in  Table  D-l  for  comparison  with  alterna¬ 
tive  p Ians . 

Plan  3 

39-  Channel  improvement  Plan  3  begins  at  station  65  +  70  (Laurinburg 
and  Southern  Railroad)  and  continues  to  station  1 69  +  00  (Gill  Street), 
a  total  oroiect  length  of  1.97  miles.  This  plan  was  designed  to  avoid 
modification  to  the  main  line  crossing  of  the  Laurinburg  and  Southern 
Railroad  at  station  113  +  40.  The  following  tabulation  shows  pertinent 
design  data  relative  to  Plan  3- 

Channel  Dimensions  -  Plan  3 


Reach 

Bottom  Width 

Side  Slopes 

Bottom  Slope 

(Sta .  to  Sta) 

(feet) 

(horz : vert) 

(feet/foot ) 

65  +  70  to  133  + 

00 

35 

2:1 

.0015 

133  +  00  to  163  + 

00 

35 

2:1 

.00086 

|63  +  00  to  169  + 

00 

30 

2:1 

.00086 

40.  Plan  3  calls  for  the  following  modifications  to  stream  crossings: 

1)  McKay  Street  (Station  111  +  90).  Remove  and  replace  existing 
bridge.  Replacement  structure  should  have  minimum  low  chord  elevation 
of  196.4  feet  msl  and  sufficient  opening  to  pass  a  flow  of  1640  cfs 
(50  year  flow) . 

2)  Carver  Street  (Station  147  +  20).  Remove  and  replace  existing 
bridge.  Replacement  structure  should  have  minimum  low  chord  elevation  of 
201.0  feet  msl  and  sufficient  opening  to  pass  a  flow  of  1570  cfs  (50 
year  f low) . 

41.  Plan  3  also  includes  the  same  utility  modifications  as  described 
for  Plan  1.  Plan  3  would  reduce  the  maximum  stage  of  the  100  year 
frequency  flood  by  about  1.8  feet.  The  estimated  first  cost  of  the  plan 
is  $181,000  and  the  annual  charges  $13,900.  Annual  benefits  of  $23,250 
yield  a  benef i t-to-cost  ratio  of  1.67-  Other  pertinent  data  related  to 
Plan  3  are  summarized  in  Table  1-D  for  comparison  with  alternative 

p 1 ans . 
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Plan  4 


42  .  Channel  Conveyance  Improvement  Plan  4  is  similar  to  Plan  3  in  all 
respects  except  channel  bottom  widths.  The  following  tabulation  shows 
the  bottom  widths  used  when  formulating  Plan  4 . 

Channel  Dimensions  -  Plan  4 


Reach 

Bottom  Width 

Side  SI  opes 

Bot  tom  S 1  ope 

( S t a .  to  S t a .  ) 

(feet) 

(horz : ver  t ) 

( feet /foot ) 

65  +  70  to  133 

-r  uu 

*3 

.  1 

A  .  1 

.  An1  c 

133  +  00  to  163 

+  00 

45 

2:  1 

.00086 

163  +  0C  to  169 

+  00 

40 

2:  1 

.00086 

43.  Bridge  and  utility  modifications  called  for  in  Plan  4  are  the  same 
as  Plan  3 • 

44.  Plan  4  would  reduce  the  maximum  stage  of  the  100  year  frequency  flood 
by  about  2.0  feet.  The  estimated  first  cost  of  the  plan  is  $203,400  and  the 
annual  charges , $1 5 , 400  including  maintenance.  Annual  benefits  of  $24,000 
yield  a  benefit-to-cost  ratio  of  1.56.  Other  pertinent  data  related  to 
Plan  4  are  summarized  in  Table  D-l  for  comparison  with  alternative  plans. 

Plan  5 


45.  Channel  Improvement  Plan  5  was  designed  to  test  the  effect  of  pro¬ 
viding  a  floodway  for  high  flows  and  avoiding  channel  excavation.  The  plan 
considers  the  construction  of  a  200  foot  wide  floodway  beginning  at 

Station  65  +  70  (L  6  S  Railroad)  and  ending  at  Gill  Street  (Station  169  +  00). 
The  floodway  would  be  grassed  and  mowed  at  frequent  intervals  to  prevent 
obstructions  to  clow. 

46.  This  plan  also  includes  the  removal  and  replacement  of  bridges  at  McKay 
and  Carver  Streets  as  considered  in  Plans  3  and  4,  however,  no  railroad 
modifications  are  included.  Utility  modifications  are  the  same  as  recom¬ 
mended  in  all  previously  described  plans. 

47.  Plan  5  would  reduce  the  maximum  stage  of  the  100  year  frequency  flood 
by  about  1.0  feet.  The  estimated  first  cost  of  the  plan  is  $  1 6 1 , 200  and 
the  annual  charges,  $12,800  including  maintenance.  Annual  benefits  of 
$16,7 00  yield  a  benef i t -to-cos t  ratio  of  1.30.  Other  pertinent  data  related 
to  Plan  5  ere  summarized  in  Table  D-l  for  comparison  with  alternative  plans. 

Summary  -  Channel  Conveyance  Improvement  Alternatives 

48.  Table  D-l  summarizes  pertinent  data  relative  to  each  of  the  alterna¬ 
tives  discussed  in  the  proceeding  paragraphs.  Stage-Di scharge  relationships 
for  existing  conditions  and  alternative  solutions  are  presented  for  compari¬ 
son  in  Plate  D-l.  The  Stage-Discharge  curves  present  the  comparitive 
reduction  in  flood  stage  for  each  alternative  at  station  129  +  60,  the 
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STAGE-DISCHARGE 


Selecting  A  Plan 


49.  The  selection  of  the  best  plan  of  improvement  for  the  study  area 
involved  the  comparison  of  the  various  alternatives  which  satisfy  the 
formulation  and  evaluation  criteria  outlined  earlier.  Cons iderat ion 
was  given  to  environmental  effects;  social  well-being,  the  regional 
development  and  the  national  economic  development.  During  the  selection 
process,  all  alternatives  were  presented  to  the  public  at  a  public 
workshop  held  at  the  Scotland  County  Courthouse  on  20  November  1975- 

The  transcript  of  the  workshop  and  all  subsequent  correspondence  is 
presented  for  review  in  Appendix  2. 

50.  A  System  of  Accounts,  as  required  by  Principles  and  Standards, 
is  presented  in  the  main  report.  The  System  of  Accounts  displays 
each  planning  objective  carried  through  the  final  iteration  and  the 
beneficial  and  adverse  contributions  thereto  by  each  alternative 
cons i dered . 


The  NED  Plan 

51.  As  described  in  ER  1105-2-230  dated  10  November  1975,  the  NED  Plan 
is  the  plan  which  best  addresses  the  planning  objectives  in  a  way  which 
maximizes  net  economic  benefits.  In  consideration  of  the  different  type 
of  structural  alternatives  considered  (deepening  versus  not  deepening), 
two  plans  emerged  as  candidates  for  the  NED  Plan.  Of  the  deepening 
alternatives  (Plans  1  and  2),  Plan  1  resulted  in  the  greatest  amount  of 
excess  benefits  over  costs.  Of  the  non-deepening  alternatives  (Plans  7- 
Plan  3  resulted  in  the  greatest  amount  of  excess  benefits  over  costs. 
However,  in  cons i derat i on  .of  the  net  amount  of  excess  benefits,  Plan  3 
edged  out  Plan  1.  Therefore,  of  all  plans  considered,  Plan  3  is  the  pin 
which  best  addresses  the  planning  objectives  while  maximizing  net 
economic  benefits.  Plan  3  is  the  NED  Plan. 


The  EQ.  Plan 

52.  The  EQ  Plan  is  descibed  as  the  plan  which  will  make  the  most  sion'! 
icant  contribution  to  preserving,  maintaining,  restoring,  or  enhancing 
cultural  and  natural  resources.  The  existing  conditions  ot  the  creek 
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■liheU  heavily  in  selecting  an  EQ  Plan.  The  existing  channel  bottom 
^dibits  strong  evidence  of  heavy  siltation  in  the  past.  Therefore,  the 
Iternatives  of  deepening  versus  not  deepening  become  a  comparison  of 
lintaining  versus  restoring  natural  resources.  Of  all  alternatives 
msidered,  the  non-s t ructura 1  alternative  was  the  best  environmental 
i  tentative,  but  was  not  economically  justified.  Therefore,  the  major 
i'iri<>  in  selecting  an  EQ  Plan  became  the  amount  of  natural  cover 
Inched  (.luring  construction  and  subsequent  maintenance.  Plan  1  had 
I  'ms  t  disruptive  effects  of  the  deepening  alternatives  considered 
■d  Plan  3  had  the  least  disruptive  effects  of  the  non-deepening  alterna- 
ves.  Plan  3  had  slightly  less  disruptive  effects  than  Plan  1.  By 
dicing  slightly  more  emphasis  on  maintaining  rather  than  restoring 
.Mural  and  natural  resources,  and  in  consideration  of  the  structural 
Iternative  with  the  greatest  amount  of  net  environmental  benefits,  Plan 
i Jgi d  Plan  1  and  therefore  has  been  designated  as  the  EQ  Plan. 


*  Selected  Plan 


As  described  in  ER  1  1  0 5 - Id  —  2 00  dated  10  November  1975,  plan  selection 
the  designation  of  that  alternative  considered  to  be  the  most  desirable 
Sised  on  results  of  the  study.  This  selection  is  based  upon  the  public 
•Vsponse  to  the  detailed  plans  carried  through  the  final  stage  including 
.  views  of  those  who  participated  in  the  study  both  formally  and  in- 
'  ■  'ra  lly. 

As  discussed  in  the  preceding  paragraphs,  Plan  3  is  the  NED  and  the 
EQ  Plan.  Plan  1,  however,  had  sufficient  merits  to  be  considered  very 
' i ong 1 y  on  both  accounts.  Therefore,  selection  of  a  recommended  plan 
.-.ms  narrowed  to  Plans  I  and  3- 

55.  After  careful  consideration  of  all  data  presented  in  the  preceedlng 
, s j g * ■  s  and  after  careful  review  of  public  preferences  expressed  during  the 
public  workshop  and  subsequent  correspondence  and  informal  coordination, 
Plan  3,  in  combination  with  the  regulation  of  the  residual  flood  plain 
-’is  been  designated  as  the  recommended  plan. 
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SECTION  E 


THE  SELECTED  PLAN 


1.  This  section  of  Appendix  1  is  concerned  with  describing  the  plan  selected 
in  the  previous  section.  All  meaningful  effects  of  the  plan,  both  favorable 
and  unfavorable,  are  presented.  Information  presented  in  this  section  and 
the  remainder  of  the  Detailed  Project  Report  serves  a  dual  purpose:  the 
report  serves  as  the  basis  for  approval  of  the  project  for  construction  by 
the  Chief  of  Engineers;  and  it  serves  as  a  basis  for  preparation  of  plans 
and  specifications.  Therefore,  the  level  of  detail  and  extent  of  engineering 
work  reflected  in  this  appendix  must  be  sufficient  to  proceed  directly  to 
plans  and  specifications. 


Plan  Description 


2.  The  most  appropriate  plan  of  improvement  for  flood  control  in  the  Leith 
Creek  Basin  is  a  combination  structural  and  nonstructura 1  plan.  The  structur¬ 
al  measures  consist  of  cleaning  and  widening  the  existing  channel  for  a  total 
distance  of  1.97  miles,  replacing  two  highway  bridges,  and  relocating  two  watt, 
mains  and  one  sewer  line.  Nonstructural  measures  consist  of  passage,  by  the 
local  sponsor,  of  regulatory  measures  to  control  the  residual  flood  plain.  Tl 
concept  of  designated  floodways  is  recommended  and  discussed  later  in  this  sec 
A  general  map  of  the  project  area  is  presented  as  Plate  E-l  at  the  end  of  this 
section.  Detailed  project  information  concerning  pertinent  aspects  of  the  se¬ 
lected  project  is  presented  in  Plates  E-2  through  E-12. 


3.  The  main  features  of  the  recommended  plan  are  as  follows: 

Widen  and  clean  the  existing  channel  a  total  distance  of  1.97  miles 
Bottom  widths  vary  from  35  feet  in  the  reach  between  the  Laurinburg  and 
Southern  Railroad  (Station  65  +  70)  and  N.  Main  Street  (Station  162+60) 
to  30  feet  between  N.  Main  Street  and  the  end  of  the  project  at  Gill  Street 
(Station  169  +  00).  Channel  side  slopes  are  designated  as  2  horizontal 
to  1  vertical. 

Bottom  slopes  range  from  .0015  ft/ft  to  .00086  ft/ft. 

Remove  and  replace  the  existing  McKay  Street  Bridge  (Station  111  +  90) 
Replacement  structure  will  have  a  minimum  low  member  elevation  of  196-** 
feet  ms  1  and  sufficient  opening  to  pass  a  flow  of  1640  cfs  with  a  head  loss 
of  no  more  than  0.2  feet. 


Remove  and  replace  the  existing  Carver  Street  Bridge  (Station  147  +  20 
Replacement  structure  will  have  a  low  member  elevation  of  201.0  feet  msl 
and  have  sufficient  opening  to  pass  a  flow  of  1570  cfs  with  a  head  loss 
of  no  more  than  0.2  feet. 

Relocate  the  following  utility  crossings: 

Station  111  +90  ---  8  inch  water  main 

Station  128  +  70  -  8  inch  sewer  main 

Station  147  +  25  -  6  inch  water  main 

Acquisition  of  20.72  acres  of  permanent  right-of-way  will  be  required 
to  implement  the  proposed  plan. 

Local  sponsor  is  required  to  adopt  and  enforce  land  use  measures  to 
prevent  the  unwise  and  uneconomical  development  of  the  flood  plain. 


Plan  Accomplishments 


4.  The  major  benefits  that  will  result  from  the  selected  plan  are  the 
reduction  of  existing  and  future  damages  to  the  urban  areas  of  Laurinburg 
and  East  Laurinburg,  North  Carolina.  Construction  of  the  selected  plan 
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would  produce  flood  damage  reduction  benefits  for  approximately  82 
structures  located  within  the  existing  flood  plain.  Average  annual  benefit' 
of  $23,250  are  estimated  for  trie  reduction  of  flood  damages  to  existing 
structures.  No  monetary  benefits  are  claimed  to  future  development  since 
the  plan  recommends  regulation  of  the  residual  flood  plain.  Plates  E-2 
and  E-3  illustrate  existing  and  improved  olan  and  profile  views  for  the 
100  year  frequency  flood;  Plates  £-5  and  £-6  illustrate  stage  reductions 
for  the  10,  20,  50  year  and  standard  project  floods. 


Effect  of  the  Plan  on  Environment 


5,  The  selected  plan  consists  of  widening  the  existing  channel  bottom  to 
widths  ranging  from  30  to  35  feet  and  deepening  as  much  as  two  feet.  This 
plan  would  have  environmental  effects  in  that  it  recommends  the  removal 

of  trash,  debris  and  large  discarded  articles  from  the  creek  bottom  and 
the  removal  of  vegetation  which,  in  places,  clogs  the  channel  and  collects 
floating  debris  and  scum. 

6.  Adverse  effects  of  the  selected  plan  include  the  destruction  of  existing 
bottom  flora  and  invertebrates,  loss  of  vegetation  from  one  side  of  the 
creek,  and  a  temporary  increase  in  turbidity  and  sediment  load.  Cons t rue t i or: 
of  the  proposed  plan  could  also  result  in  lowering  of  the  surface  water 
table  immediately  adjacent  to  the  improved  channel. 

7-  Right-of-way  clearing  would  result  in  the  loss  of  20.72  acres  of  veqet.it! 
This  cover  loss  would  include  shrubs  and  thickets  (black  willow,  privet,  hones 
suckle  and  greenbriar)  and  some  trees  (sweet  gum,  sycamore,  black  gum,  and 
a  few  pines  and  small  oaks).  The  project  area  is  a  narrow  strip  which  is 
impinged  upon  from  both  sides  by  residential  and  commerical  development,  and 
provides  only  marginal  to  moderate  habitat  for  birds,  squirrels,  rabbits  an' 
ot  he  r  sma II  animals. 

8.  Studies  by  the  North  Carolina  Wildlife  Resources  Commission  show  that  th 
amount  of  stream  cover  is  the  greatest  single  factor  affecting  fish  populat  : 
in  streams  disturbed  by  flood  control  measures.  Fish  resources  in  the  prod 
area  are  limited  to  darters,  daces,  a  few  sunfish  of  minimal  size,  and  poss:i  ' 
small  pickerel  or  larqemouth  bass  at  the  lower  project  limit.  Since  this  r> 1  . 
derives  its  flood  control  benefits  by  widening  and  deepening  of  the  channel, 
cover  could  be  reestablished  along  the  edges  of  the  creek  without  affection 
channel  flow. 


A.  Existing  bottom  flora  and  invertebrates  will  be  rtii.'vl  as  w<  1 1  -.1  t  • 
expected  with  any  channel  modification  plan.  The  san I  an  4  si1*  bait 
should  gradually  recoloni?e  from  flora  and  invertebrates  above  the  projec" , 
but  will  probably  result  in  a  less  diverse  population. 

10.  Erosion,  turbidity  and  sedimentation  would  be  increased  during  and 
I'ter  _  .  ns  *,  r  uc  t  i  on  until  vegetation  is  reestablished.  Seed  i  nq  with  ;  i  •  s 
shai  I  be  done  on  all  cleared  areas.  This  plan  requires  3^.700  cubic,  y  r  r  i  ■ 

'  ••xcavat  ion  and  I  y .  2  acres  of  clearing.  A  si  ,a  I  I  i  iiv.  reuse  1  ,,  ,j ; 

I  nad  na y  occur  during  periods  of  high  flows  due  to  a  slight  increase  in 
channel  velocities.  Sediment  impacts  are  not  expected  to  occur  downstream 

•  the  project  in  the  more  valuable  habitat.  Immediately  below  the  lower 
project  limit,  the  creek  slows  and  widens  to  form  a  broad  swamp  with  no 
defined  channel.  This  area  acts  as  a  filter.  On  days  of  high  volume  flow 
'•  n d  turbidity  in  the  upper  reaches  of  Leith  Creek,  clear  water  can  be 
bserveri  in  the  lower  swampy  area. 

II  The  selected  plan  calls  for  deepening  as  much  as  two  feet  in  the  extreme 
lower  reach  in  order  to  obtain  maximum  capacity  of  the  L  £  S  Railroad  culver"! 
located  at  the  downstream  limit.  The  remaining  reaches  of  the  I  .  j)7  role  pro¬ 
ject  generally  follows  the  existing  invert  elevations  and  avoids  deepening. 

In  areas  where  excavation  proceeds  deeper  than  more  recently  deposited  sedi¬ 
ment  a  silt,  a  draining  of  wet  soils  is  possible  immediately  adjacent  to  the 
creek.  Elevated  fill  areas  and  a  slightly  lower  channel  bottom  could  result 
in  better  drained  soils  and  fewer  lowland  hardwoods  in  the  reestablished  cover. 

12.  The  proposed  plan  can  a 1  so  be  made  compatible  with  local  plans  to  con¬ 
tract  a  park  on  the  western  bank  between  Carver  Street  and  Caledonia  Road, 
ny  the  construction  of  a  greenway  connecting  existing  park  facilities  with 
,, imposed  park  facilities.  In  accordance  with  established  Corps  policy  for 
recreation  facilities  at  local  flood  protection  projects,  potential  flood 
control  alternatives  were  formulated  without  regard  to  recreation  in  order 
'■)  avoid  the  influence  of  recreation  on  the  formulation  of  a  project  which 
lust  attain  a  benefit/cost  ratio  greater  than  unity  without  regard  to  rec¬ 
reation.  The  inclusion  of  a  greenway  with  a  bike  and  walking  trail  and 
periodically  spaced  picnic  tables  and  park  benches  is  included  as  part  of 
the  recommended  plan  and  will  be  discussed  later  in  this  section. 


Other  Plan  Effects 


'3-  Construction  ot  a  flood  control  project  on  Leith  Creek  will  ■  ,  u 
neal‘h  hazards,  particularly  those  created  by  t  tie  overflow  ot  ;  .  . 

'‘h-r  intangible  bene!  its  include:  the  redact  i.,n  of  risk  to  h.i  '  i 

loil'i,  and  the  peace  of  mind  that  goes  therewith;  reduced  number  T  :  . 

I  >  r  up '  on-,;  and  improved  aesthetic  quality. 


•  • 


•  • 


•  • 


•  •••«« 


•  • 


DESIGN 


■  ,  •  i  -.  ^dihiul  1 1  ■!  tur  Leith  Creek  is  discussed  in 

-  ,  ei  t  i  ni.-'i :  ’  j  :  tie  selected  plan  and  those  t  no ; 

...  i  :  •  trie  selected  plan  are  discussed  in  the  tali  >.-j  i 

•  ..  .  e  :  -  :  ;  : '  •  slid  evaluate  the  Se]...  ;  d; 

.  re  .ruled  in  Tuple  C  -  3 ,  Section  C,  of  this  append i * . 


ur  '  h a n n r l  Improvement  on  Discharge  Rates 


i  in  .  I  •  ■  t*  to  eva  I  u<tte  the  relative  magnitude  the  proposed  channel  inprt- . 

•  t  i  .  li.ivi  an  eeak  discharge  rates,  a  modified  puls  routing  was  nerf  :• 

.  •  .  SPF  flows..  I.  r  this  test.  Plan  1  was  used.  Storage-di  scharqe  curve 

r  ■  h  t  e,  improved  were  computed  for  existing  and  improved  condition 
h i  o  I ;  ig  i  ^  Engineering  Center's  HEC-2  Backwater  Program.  Routiny  coe  f '  , 
r.  values,  etc.,  used  were  the  sane  as  those  used  for  existing  and  improved 
'’vine!  conditi  .ns  presented  in  Section  C  and  later  paragraphs  of  this  sect  i 
■  ■  nriv-’d  s  toaage-d  i  scharqe  curves  are  shown  on  Figure  E-l.  A 1 1  hough  t  he 
• io.v  hydrogruph  for  a  reach  is  composed  of  the  routed  inflow  hydrograph  and 
s'oit  in'  low  hydrograph,  an  indication  as  to  the  amount  and  relative  siyni'  i 
*  the  change  in  discharge  rates  that  might  accompany  an  improved  channel  n 

'  ■  :in  -d  r*y  analyzing  only  the  routed  inflow  hydrograph.  If  the  change 

I  r  :  muted  hydrograph  using  natural  vs  improved  channel  conditions  is  is, 

,  i : .  t  ,  t  hen  additional  studies  to  more  accurately  define  this  change  would 
dinted.  Using  this  as  the  initial  study  objective,  the  inflow  hyd  n  >q  <■  a :  * 

•  ne  SPF  was  routed  for  both  existing  and  improved  channel  conditions  usi  : 

:  :  !  -di  ^charge  curves  and  routing  procedures  described  above-.  T‘e  I  i  f  *  - 

i.-i  ’  a  1  ned  between  the  existing  and  improved  conditions  was  on  I  y  6  cfs,  a  .  ;■<. 

-.nf  !  rt  che  peak  discharge  rate.  The  inflow  and  outflow  hvdrographs  • 

.  -  o  i .  J  i  t  ior*  are  shewn  on  Figure  E-2  .  Based  on  the  results  this  i  . 

,  it  is  concluded  that  the  improved  channel  does  not  si  .n  i  •  i ;  an  t  1 i 
■  ;■  rale-s  .  Plan  3,  the  recommended  plan,  would  have  ev<"i  it-  <  :  •  • 
i  •  much  less  excavation  is  i  tivo  I  ved  (See  Table  D  ll.  Thne*  1  . 

•  '  .;..ii  d  these  findings,  it  is  concluded  that  the  poss i h ! .  i  ■  .  • 

.  e  i.i*  >  s  due  to  recommend  channel  improvement  ,  need  not  be  ■  ■  n  i  ...I  •.  ■ 

:  ''  analysis  or  design.  It  is  further  cone  I  tided  ,  *  'at  1  ’ 

.  rsil.  red,  the  conclusion  fee  ched  would  have  been  t  he  vi  <: 

1  '  .  .  the  contribution  from  local  inf  low  to  the  peak  of  t  fir-  out  f  |o,-..  I".  It 
.-her  improved  conditions  than  under  existing  corn!  i  t  i  rt ,  . 


•  •  • 


,  i  E  c  1  ■■ .  m 


o  l  i  <■  for  Leith  Creek  were  accomplished  in  accordant.  i 
■d  in  applicable  Engineerinq  Manuals  and  with  design  pre 

■  1  <•'  similar  projects.  For  project  formulation  v’  1 

i  ;  ciu-i  lyses  were  made  for  Leith  Creek  from  U.S.  Highway 
'  *  •  ILL.  I  5  -  •'»  0 1  Bypass  (Stat  ion  205  *  00  ■  .  T  "■ 

,  a  .  presented  in  this  report,  consists  of  channel  t-n  I 
r  i'.tuM  and  Southern  Railroad  (Station  65  +  70)  to  G:!i 
*  00).  Design  parameters  used  in  computations  and  h, 

■  a  iri  '■ econmended  project  are  discussed  and  presented  j 


ater  Surface  Profiles 


profiles  for  improved  conditions  were  computed  using  > 

'  n  t  Op  t  i  ( in  (Cl  card)  of  the  Hyd  rau  I  i  c  Engineering  On  t  u  •  '  s 
rg.rjrom,  "Water  Surface  Profiles".  Improved  profiles  were 
Stand, and  Project  Flood  and  floods  having  recurrence  inh>ry,il 
and  '00  years.  Plates  E-2  and  E-3  compare  the  existing 
I  a-  'i"J  profile  views  for  the  100  year  frequency  flood: 

E-5  compare  existing  and  improved  flood  profiles  for  the  10, 

‘  s;  indard  project  floods.  Hydraulic  criteria  used  for  cmput  i 
nr,  the  same  as  those  presented  in  Section  C  for  exist  i  r.  j 
"a*  as  noted  in  the  following  paragraphs. 


Starting  Conditions 


l0-  Starting  values  were  the  same  as  those  for  existing  conditions.  Back¬ 
water  computations  were  started  sufficiently  below  the  project  limits  to 
ensure  that  any  errors  introduced  by  faulty  starting  assumptions  would  be 
corrected  by  channel  control  before  reaching  the  sta  t  of  the  project. 


Hanning's  Roughness  Coefficient 

19-  When  computing  improved  water  surface  profiles,  the  values  of  Manninq' 
"n"  above  and  below  project  limits  were  unchanged  from  these  used  in  conpu* 
the  existing  profiles.  For  the  project  reach  limits,  a  channel  "n"  value  o 
0.035  was  used  to  reflect  improved  channel  conditions. 


Hi  nor  Losses 

In  general,  all  minor  loss  coefficients  used  were  the  same  as  used  for 
existing  profiles,  with  the  exception  of  expansion  and  contraction  coeffici 
within  the  project  limits.  Contraction  and  expansion  coefficients  within  : 
project  limits  were  reduced  to  reflect  improved  conditions. 


Pertinent  Hydraulic  Data 
n  1  •  • 

Pertinent  hydraulic  design  criteria,  such  as  bottom  widths,  side  slope 
and  limits  of  improvement  are  shown  in  Table  E-l.  The  table  also  presents 
the  100  year  design  discharges  and  the  average  channel  velocity  and  water 
surface  elevations  for  both  existing  and  improved  conditions. 


Table  E-l 


PERTINENT  HYDRAULIC  DATA 


iT.  1  ill  CREEK,  SCOTLAND  COUNTY 

100  Year 

Elood-Existing  and 

improved  Conditions 

I'.M i  i  ;  1  L •  -  El  inaents 

Average  Channel 

Water  Surf.a-  •- 

■  *  '  '  ^  i 
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iable  E-l  (Continued) 


L'd  t  s 

S  i  d  e 

Slope 
(ho r/ vert) 

Discharge 

(cfs) 

Average  Chant'i  1 
Veloc i Ly 

Existing  Improved 
(Ft/Sec) 

1- 
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1920 

.75 
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1920 
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1/ 


Recommended  plan  of  improvement  includes  the  replacement  of  the  McKay 
Street  Bridge.  Channel  widths  in  this  table  represent  improved  conditions 

2/ 

—  Reach  between  120  +  12.5  and  121  +  07-5  requires  slope  protection  for 
bank  stabilization.  See  Plate  E-9  for  details. 

— ^  Recommended  plan  of  improvement  includes  the  replacement  of  the  Carver 
Street  Bridge.  Channel  widths  in  this  table  represent  improved  conditions 


Channel  Design 


22.  The  selected  channel  conveyance  improvement  plan  for  Leith  Creek  will 
pass  an  3-year  flood  with  zero  damage  to  existing  commercial  and  residential 
structures.  The  following  tabulation  shows  pertinent  design  data  relative 
to  the  selected  plan. 


Reach 

Bottom  Width 

Side  Slope 

Bottom  Slope 

(Sta .  to  Sta . ) 

(feet) 

(horz : vert) 

( fee  t /foot ) 

65+70  to  133+00 

35 

2:  1 

.00150 

133+00  to  163+00 

35 

2:1 

.00036 

163+00  to  169+00 

30 

2:1 

.00036 

23-  Desiqn  bottom  and  other  data  are  shown  on  Plates  E-2  and  E-3  of  this 
section  and  in  Table  E-l. 


Slope  Protection 


24.  Results  of  hydraulic  computations  and  investigations  indicated  that  slope 
protection  would  not  be  required  for  hydraulic  purposes.  Representatives  of  t:h 
Foundation  and  Materials  Section  of  Charleston  District  performed  a  site  re¬ 
connaissance  of  the  project  area  in  November  1976.  Results  of  this  visit 
indicated  that  the  soils  were  very  sandy  with  some  silt  content.  No  rock  was 
observed  along  the  areas  inspected.  The  existing  side  slopes  are  IV  and  IH 
and  steeper  with  adequate  vegative  cover.  Slope  heights  vary  but  do  not  ex¬ 
ceed  3  feet.  The  normal  groundwater  table  appeared  to  be  between  0.5  to  1.0 
feet  above  the  creek  bottom.  There  were  no  significant  erosion  which  was 
apparently  due  to  adequate  vegetation. 


25-  The  channel  design  requires  a  35-foot  bottom  with  IV  and  2H  side  slopes 
for  most  of  the  project  reach.  However,  channel  transition  will  be  required 
in  the  vicinity  of  Commonwealth  Avenue  (Station  120+40)  and  the  SCL  Railroad 
(Station  120+80).  In  this  reach  the  design  channel  must  transition  from  a 
35-foot  bottom  with  2:1  side  slopes  to  a  20-foot  bottom  with  1:1  side  slopes. 
Bank  stabilization  will  be  required  in  this  reach  as  shown  on  Plate  E-9-  The 
maximum  height  of  cut  slope  in  this  reach  would  be  approximately  9  feet;  but, 
the  average  height  of  cut  slope  would  be  about  6  feet. 


Append i ■ 


26.  Stability  analyses  were  conducted  for  the  steady  seepage  and 
drawdown  cases  using  assumed  soil  properties  typical  for  the  soil 
types  found  on  the  project.  Both  cases  examined  showed  the  sections 
to  be  stable  for  IV  on  2H  side  slopes  (See  Figures  E-3  and  E-4)  . 

Existing  wood  retaining  structures  at  Commonwealth  Avenue  may  be  ex¬ 
tended  as  necessary  to  provide  stability  behind  the  IV  and  1H  cut 
slopes  for  the  waterway  opening  beneath  the  bridge.  The  structure 
extensions  would  be  short  and  would  consist  of  wood  soldier  piles 

and  wood  lagging,  the  same  type  construction  as  the  existing  structures. 

27.  The  use  of  sacked  sand-cement  riprap  protection  is  also  recommended 
for  this  transition  reach.  This  type  of  protection  consists  of  the  place¬ 
ment  of  cloth  cement  sacks  filled  and  securely  tied  with  a  mixture 

of  one  part  Portland  Cement  (ASTM  C 1 50 ,  Type  1)  and  5  parts  sand.  Sacks 
should  contain  one  to  one  and  one-half  cubic  feet  of  sand-cement  mix 
when  two-thirds  filled.  Each  sack  shall  be  hand  placed  and  pushed  in¬ 
to  firm  contact  with  adjacent  sacks.  The  riprap  shall  be  thoroughly 
wetted  as  work  progresses  in  order  to  form  a  bond  between  adjacent  sacks. 


Bridges 


28  All  bridge  crossings  within  the  study  reach  are  illustrated  on 
Plates  E-7  and  E-8.  Proposed  improvements  at  each  crossing  are  shown 
in  red.  Two  bridge  replacements  are  recommended  at  the  McKay  and  Carver 
Street  crossings.  Recommended  mimimum  low  member  elevations  at  each  are 
196.4  and  201.0  ft.  msl,  respectively.  The  replacement  bridges  should 
pass  a  fifty-year  flow  with  a  head  loss  of  no  more  than  0.2  feet.  Re¬ 
commended  low  member  elevations  allow  a  one-foot  freeboard  for  the  50- 
year  flood.  Cost  estimates  for  bridge  replacement'  represent  the  cost 
of  removing  the  existing  structure  and  replacing  with  four  fifteen-foot 
precast  spans,  26  feet  wide  with  a  H-10  loading.  Actual  replacement 
structures  will  be  a  local  responsibility  and  will  be  coordinated  with 
the  Charleston  District. 

29-  No  structural  modifications  to  the  remaining  bridges  are  recommended. 
Remaining  bridges  have  sufficient  openings  or  adequate  wingwall  protection 
to  allow  passage  of  high  flows  without  significant  damage  to  the  structure 
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31.  Replacement  of  the  water  mains  may  be  best  accomplished  simultaneously 
with  the  replacement  of  the  McKay  and  Carver  Street  bridges,  as  one  main  is 
located  beneath  each  bridge. 

32.  Two  additional  sewer  crossings  were  considered  for  relocation.  These 
mains  are  the  21  inch  sewer  at  Station  122  +  50  and  the  18  inch  sewer  at 
Station  1 1*7  +  00.  Cost  estimates  for  relocation  of  these  sewers  using 
inverted  siphons  are  $35,750  and  $25,300  respectively.  Ensuing  engineering 
and  economic  studies  indicated  that  the  relocation  of  these  pipes  was  not 
feasible  and  would  place  and  unjustified  burden  on  the  local  sponsor.  At  te 
consultation  with  higher  authority,  it  was  decided  not  to  recommend  re  I  cent 
of  these  pipes  as  part  of  the  selected  plan  of  improvement. 


Rights-of-Way 


33.  Right-of-way  acquisitions  for  projects  authorized  by  this  study 
authorization  are  a  non-Federal  responsibility.  An  estimated  20.72  acres 
of  permanent  right-of-way  will  be  required  in  order  to  construct  the 
selected  plan  of  improvement.  Cost  estimates  for  right-of-way  acquisition 
were  obtained  from  the  local  sponsor.  A  typical  right-of-way  section  is 
presented  on  Plate  E-10. 


Recreation 

3^.  Recreational  facilities  included  as  part  of  the  recommended  plan 
include  the  construction  of  a  greenway  adjacent  to  Leith  Creek  beginning 
at  the  Church  Street  Crossing  (Station  105+50)  and  extending  to  the  upper 
project  limits  at  Gill  Street  (Station  169+00),  a  total  distance  of  6,350 
feet.  The  greenway  will  be  constructed  on  one  bank  only  (see  plate  E-10 
for  location  of  proposed  greenway)  and  will  include  a  four-foot  wide  bitu¬ 
minous  surfaced  trail  for  biking  and  walking  and  will  also  include  periodic 
spaced  picnic  tables  and  park  benches.  Two  picnic  sites  have  been  locate.! 
in  the  vicinity  of  Carver  Street  behind  a  complex  of  low  rent  apartments 
and  in  the  vicinity  of  McKay  Street  near  the  elementary  school  and  play¬ 
ground.  Each  picnic  site  will  contain  two  tables  and  one  trash  receptacle 
Park  benches  will  be  located  at  road  crossings  where  picnic  sites  arc1  net 
planned  in  order  to  serve  pedestrian  traffic  from  the  trail  and  from  eac‘i 
respective  road.  Ornamental  shrubbery  will  be  planted  in  appropriate 
locations  to  beautify  the  greenway  parks. 


Appro, 1  i 


Beautification 


i‘j  .  In  order  to  provide  a  more  environmentally  compatible  an.’  ... 
.ifu'ptrihlc  project,  all  attempts  shall  be  made  to  excavate  fro-  i-  : 
only  to  avoid  disruptive  effects  to  the  opposite  bank.  Motet  i,i!  ,  .  ■ 
shall  be  deposited  in  disposal  areas  adjacent  to  the  creek  and  to  a 
depth  of  four  feet.  All  disturbed  areas  shall  be  smoothed  and  ■•.<■■■  1 

36.  Additional  beautification  measures  would  receive  full  con.i  1  • 
during  the  preparation  of  plans  and  specifications.  In  gen.-r  J, 
disturbed  areas  of  all  elements  surrounding  the  project  would  bt  1., 
to  restore  the  natural  scenic  beauty  and  to  provide  an  attractive  ape 
A  greenway  park  will  be  constructed  adjacent  to  Leith  Creek  and  01  na- 
shrubbery  planted  to  assist  in  beautifying  the  area. 


Construction 


37.  Assuming  authorization  and  funds  availability,  it  is  estimated  that 
the  project  could  be  designed  and  constructed  in  less  than  two  years.  Tin 
time  estimated  for  construction  is  less  than  one  year.  The  major  construct! 
material  items  required  for  the  project  include  34,700  cubic  yards  ot  iharir- 
■.  xcava  t  ion ;  19.2  acres  of  riqht-of-way  clearing  and  11.24  acres  of  r.hapinu 
util  seeding.  During  construction,  only  the  areas  required  for  construe  t  ion 
and  disposal  of  excavated  materials  shall  be  cleared.  All  efforts  shall  !>•■ 
ade  to  disturb  as  little  natural  cover  as  possible. 


<3.  In  order  to  provide  for  abatement  and  control  of  any  env i ronra-t t a  1 
pollution  arising  from  construction  activities,  the  contractor  and  his 
•.  ut.cont  factors  shall  comply  with  all  applicable  Federal,  state  and  I  oca 
laws  and  regulations  concerning  environmental  pollution  control  and 
h  n  t  <■’  n  t  . 


Operation  and  Maintenance 


‘t  >•-■  a  I  operation  and  maintenance  costs  would  be  expected  I  •• 
■  •  I  .;oios  and  recreat  ional  facilities.  Operation  and  rw  i  ••  • , 
he  (  non-Federal  responsibility  and  would  he-  accomplish'  : 
i  I  h  Federal  regulations.  flo  significant  probier's  are  .r"  I 
reset  t  ion  with  operation  and  maintenance  of  the  select'  I  pi  r 
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Floodways 


ri 


I  nor*  t  rue  rural  portion  of  the  selected  plan  of  i  mprover  \"H 
•'-■qU'nt  i  on  of  the  residual  flood  plain.  The  concept  of  designated 
.(n.j  discussed  in  the  following  paragraphs .  Do*  i 
.... .  •  •  >1  r|  e  •  i  s  t  i  nq  and  improved  conditions  are  presented  i  ”  PM 


o or way  Concept 


u 


ja 


in.  tec  »;•.<?  c-d  the  floodway  concept  is  to  allow  op  t  i  a-  c. 

*  load  plain  areas  without  significantly  increasing  flood  hazards, 
rat.jr,!  conditions,  a  major  flood  would  inundate  the  entiri  flood  ;; 
Tne  f I oociwa ter  in  the  channel  and  areas  immediately  ad  i a cent  to  the 
o’dta  normally  be  flowing  swiftly,  while  water  that  covers  rh<  area 
a  t  Mcent  to  high  ground  would  be  ponded  or  moving  very  -.lowly.  1  f 
obstructive  development  were  placed  in  the  area  normally  occupied  n 
the  swiftly  flowing  water,  the  obstruction  would  act  as  a  da"',  cau 
f  1  oociwa  ter  to  back  up  and  reach  siqnific.antly  higher  elevaMons.  P 
-ent  of  development  in  the  outer  areas  of  the  flood  plain  will  cans 
ai'placement  of  stored  floodwater,  but  obstruction  to  f low  will  be 
Reduction  of  floodwater  storage  areas  will  cause  some  i ncrease  in  ' 
ci  ■.  vat  ions ,  but  the  amount  of  elevation  increase  can  be  control  Me 
i !  t  o<"  i  ng  the  width  of  the  area  set  aside  for  passage  ol  1  i  ood  ' 
The  .-i'  Va'ion  that  will  be  reached  by  the  design  flood  after  lev*  '■ 
it  fringe  areas  is  used  to  regulate  the  floor  elevations  o*  hu  i  I  d.  - 
re  be  constructed  within  the  fringe  areas.  The- area  set  aside  ‘or 
ip  ;d  t  eu  passage  of  flood  f  low  is  ref  to  r'-d  to  as  the  ''Flo-  l.-.av  . 


R  1  NNE 


7  t  t  are  1  be  ‘  w  , -a  the  f  1  nod wav  and  the  natural  flood  plain  I  i  •"  i 
■  ■■■  ■  -a  '  ,  1  ton  "F  I  eodw.iv  Prinoe".  In  this  report  ,  the  Flo*  •-.! 

.  i -j-s  :  '■  <  or,  ./ry  »  he  ITO-v-'ir  *  requenev  !  ;  ood  d  i  scharoe  w  t;> 
t  O'. a  i  n  c  r  •.  i : .  I -i  Mend  e  !  *••./,,:  i  ■  ,n  .  The  flooiway  f  r  i  nqe  is  tse  a 
i.  ,  t  in  *  we,-',  the  M  i  .ijd-.-Hi',  l.vamdar.  and  the  limits  of  the  1 90-  • 


iOD  Protection  Elevation 


Complete  filling  of  the  floodway  fringe  area  will  cause  the  I'lO-vtu' 

4  •  to  rise  about  one  foot  higher  than  it  would  under  present  condition 
7!  ;  possible  future  100-year  flood  elevation  is  referred  to  as  t h, 

’  '  ..i  Pi  otect  ion  Elevation"  which  is  designed  to  serve  as  a  quin-  tui 

:  •  ■  I  •  -men  t.  within  the  floodway  fringe  areas.  Homes  and  other  d.r-'  v:.  nh  t  •  • 
-utilities  should  be  constructed  above  the  flood  protection  eU-v.it  i 

provided  equivalent  protection  by  flood  proofing.  Exhibit  E- 1  i  1  lust"  i : 
terms  described  in  the  preceding  paragraphs. 


cd ed  Area  maps 


Plates  E-  1  1  and  E-U  f  1  oor.  oun-iarics  f  looca.ay  f  r  nge 

.-  (defined  by  the  limits  of  the  100-year  flood)  for  both  pre-project. 

■  ‘  post  project  conditions.  Also  shown  on  the  Flooded  Area  maos  are 
' of • t  ions  and  numbers  of  surveyed  cross  sections  and  computed  flood 

'  lection  elevations.  The  floodway  and  floodway  fringe  boundaries  were 
.  V  ed  by  scaling  computed  distances  right  and  left  of  stream  center  1 i n* 
C  order  to  locate  the  floodway  and  floodway  fringe  boundaries  on  land , 

It  will  be  necessary  to  scale  distances  from  boundary  line  to  identi- 
1  -pie  reference  marks  (streets,  buildings,  etc.)  on  the  maps,  then 
:  .iome  the  same  distances  in  the  field.  The  actual  limits  of  the  100 

■  ‘  lood  may  vary  somewhat  from  that  shown  on  the  map  because  in  ;r-  i  --  ; 

r  •  1 1  photographs  as  based  maps,  the  flood  plain  limits  must  be  i  ntqr- 

i  ■ !  it  el!  between  surveyed  cross  sections. 

Tin-  f  londway  was  calculated  based  on  existing  and  improved  hydrauM 
.  •  .nd : ;  ions .  The  method  of  calculating  the  floodway  removes  an  equal 
a  ?  of  conveyance  from  each  side  of  the  channel.  Therefore,  f -  a 
iiiic  standpoint ,  the  floodway  area  on  either  side  of  the  si  n-.r 
•  ,  n  proportion  to  the  flooding  potential  that  now  exists  on  its  n 

■  the  st  real  ■ . 


.  ■■••I.  .  .  i  -.  •  t.viy  --.ay  have  to  be  shifted  f  r  I-  -  (.r. 

other,  d.  ■  i  i  isq  upon  political,  poliev.  or  other  decision- 

end  i* ,  .  .ir.s  ‘or  dove  lopnu-.nt  and  conservation  ~av  in!  ’ 

i  •'  i  f.  i  I  i  ’  ,  .  f  the  f  loodway  location.  If  such  policies  and  o 
o  ,hi  :  t  i  ng  ot  the  floodway,  it  will  be  necessary  to  rri'’"|)u!i 
:  b.-ised  on  these  !  c  ■.  I  s  i  nns  together  with  the  hydraulic  c<  e’.;  i  •  i 


I . • 


»  • 


•  •  • 


•  • 


*  • 


FLOO  DW  AY 


// 


\  //•' 

FLOODWAY 


Flood  Plain 


Flood  way 

F  /  o  o  d  w  a  y 

Floodway 

Frin  g  e 

■  |  Flood  Protection  Elevotion 

Fri  n  g  e 

T 

'  P  Natural  100-Year  Flood 

[ _ 

Normal  Water  Surface 


CROSS  SECTION 


Placement  of  tondfill  in  floodway  fringe  areas 
will  confine  100-Year  Flood  to  floodway  and 
raise  Natural  100- Year  Flood  Crest  tievotion 
one  foot  to  Flood  Protection  Elevotion. 

Development  located  in  Floodway  Fringe 
areas  should  be  elevated  obove  Flood 
Protection  Elevation. 
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Profiles 


•'i  7 .  As  mentioned  in  the  ore«i''..  ^  paragraph,  the  limits  of  the  100  yt.r 
flood,  which  delineate  the  floodway  fringe  area,  are  shown  on  the  1  Lo.  ■ 
Area  Maps  (Plates  E-ll  and  E-12).  High  water  profiles  for  various  f 
floods  under  existing  and  improved  conditions  are  shown  on  Plate1,  fc-i, 
E-b.  Floodway  Profiles,  showing  the  flood  protection  elevation  n  ' 
for  existing  and  improved  conditions  are  shown  on  the  same  plates  as  t  : 
flooded  area  maps. 
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SECTION  F 


ECONOMICS  OF  SELECTED  PLAN 


1.  The  purpose  of  this  section  is  to  centralize  economic  material, 
both  cost  and  benefit  data.  The  material  presented  in  the  following 
pages  concerns  only  those  facets  of  the  proposed  improvement  which 
can  be  readily  quantified  in  dollar  values.  Data  related  to  the  com¬ 
putation  of  monetary  damages  without  project  construction  is  presented 
in  Section  C. 


Methodology 


2.  The  tangible  economic  justification  of  the  proposed  improvement 
can  be  ascertained  by  comparing  the  equivalent  average  annual  charges 
(i.e.,  interest,  amortization,  operation  and  maintenance  and  major 
replacement  costs,  etc.)  with  an  estimate  of  the  equivalent  average 
annual  benefits  which  probably  would  be  realized  over  the  50  year  peri 
of  analysis  selected.  The  average  annual  benefits  should  equal  or 
exceed  the  annual  cost  if  the  Federal  Government  is  to  contribute 
toward  the  project. 

3.  In  order  to  evaluate  economic  benefits  and  damages,  field  in¬ 
vestigations  were  conducted  to  determine  property  elevations  within 
the  flood  plain  of  Leith  Creek  and  to  make  appraisals  of  property 
value  within  the  damage  area.  Data  was  also  obtained  in  interviews 
with  various  city  officials,  merchants,  and  individual  property  owners 
Flood  damages  within  the  flood  plain  do  not  vary  significantly  with 
the  season  of  the  year. 
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k.  All  estimates  presented  in  this  section  are  based  on  September  1976 
prices  and  the  prevailing  Federal  interest  rate  of  6-3/8%  was  used  to 
determine  annual  charges. 


Costs 


First  Costs 


5.  The  estimates  of  first  costs  presented  in  this  section  are  for 
providing  the  channel  conveyance  improvement  project  and  recreational 
facilities  described  in  Section  E,  In  accordance  to  established  policy, 
recreation  and  flood  control  costs  have  been  seperated  in  order  to  estab¬ 
lish  justification  of  a  flood  control  project  on  Leith  Creek  without 
regard  to  recreation.  Recreation  cost  represent  the  estimated  cost 

over  and  above  the  estimated  cost  of  the  flood  control  project,  for 
providing  a  Greenway  adjacent  to  Leith  Creek. 

Flood  Control  Cost 

6.  Federal  costs  for  flood  control  include  all  Corps  of  Engineers  costs 
for  investigations,  design,  and  construction  (including  costs  of  super¬ 
vision  and  administration)  which  are  anticipated  to  be  incurred  following 
the  transmittal  of  this  report  to  the  Office,  Chief  of  Engineers  for 
approval.  All  costs  incurred  prior  to  the  transmittal  are  considered 
"preauthorization  study  costs"  and  are  excluded  from  economic  analysis. 
Federal  construction  costs  were  obtained  by  applying  unit  cost  to 
estimated  construction  quantities.  An  allowance  of  15  percent  of  the 
estimated  construction  costs  was  added  for  contingencies.  Engineering 
and  design  costs  was  estimated  at  15  percent  of  the  construction  cost 
and  supervision  and  administration  was  estimated  to  be  7,5  percent. 


•  • 


7.  Non-Federal  costs  for  flood  control  include  all  anticipated  cost 
which  will  be  incurred  by  the  local  sponsor  in  fulfilling  the  requirements 
of  local  cooperation  and  any  Federal  cost  in  excess  of  the  Federal 
limitation.  Non-Federal  costs  were  obtained  from  the  City  of  Laurinburg, 
the  local  sponsor.  Table  F- 1  summarizes  the  estimated  cost  for  the  plan 
of  improvement  for  flood  control.  Details  of  this  estimate,  including 
a  breakdown  of  Federal  and  non-Federal  costs,  are  included  in  Table  F-l. 


•  • 
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Estimated 

Unit  1 

Description 

Quantity  Unit 

Cost  ( 

Table  F-I 


Detailed  Estimate  of  First  Costs!/ 


FOR  FLOOD  CONTROL 


Channel  Excavation 
Ri prap 

Land  Clearing 
Shaping  &  Seeding 


FEDERAL  COST 

34,700 

122 

19.2 

11.24 


$1.25 

90.00 

600.00 

700.00 


Subtotal 
Conti ngenci es 
Subtotal 

Engineering  &  Design 
Supervision  6  Administration 

Total  Federal  Cost 


NON-FEDERAL— ^ 


Land  Cost 

Bridge  Replacement 
Water  Line  Relocations 
Sewer  Relocations 

Total  Non-Federal 
Total  Federal 

Total  Project 


on  Septembe 

st  are  actua 
rth  Carol i na 


$43,400 

11,000 

11,500 

7,900 


$73,800 
1 1 , 1 00 


25,000 

7,100 

$117,000 


L.S. 

$1,800 

$1 ,800 

Job 

25,250 

50,500 

Job 

8,500 

8,500 

Job 

3,200 

3.200 

$64,000 

117,000 

$1 81 ,000 

Recreation  Costs 


8.  Only  those  costs  expended  on  recreation  over  and  above  flood  control 
costs  are  apportioned  to  recreation.  For  the  limited  development  proposed 
on  Leith  Creek,  these  costs  would  be  restricted  to  cost  incurred  in  the 
development  of  a  bike  and  walking  trail,  four  picnic  tables,  four  park 
benches,  trash  receptacles  and  ornamental  shrubbery.  The  local  sponsor 
has  indicated  a  willingness  to  cost  share  on  a  50-50  basis,  all  recreational 
expenses  which  fall  within  the  cost  limitations  of  Federal  participation. 
Federal  participation  is  limited  to  10  percent  of  the  Federal  cost  for 
flood  control,  without  approval  of  higher  authority.  (The  current 
estimate  of  the  Federal  share  for  a  flood  control  project  is  $101,000.) 
Operation  and  maintenance  of  the  facilities  after  completion  will  be 
a  local  responsibility.  Table  F-2  summarizes  estimated  recreational 
costs.  A  contingency  factor  of  20%  was  included  in  the  costs  to  cover 
such  items  as  road  crossing  markings  and  special  earthwork  which  may 
prove  necessary  after  detailed  survey  of  the  area. 


Table  F-2. 

Detai led 

Estimate 

of  First  Costs 

for  Recreation 

Estimated 

Unit 

Total 

Description 

Quantity 

Unit 

Cost 

Cost 

Bi tuminous  Trail 

a)  Soil  Compaction 

6,350 

L.F. 

$  .30 

$1,900 

b)  Bituminous  Surface 

6,350 

L.F. 

1.50 

9,500 

Picnic  Tables 

ea 

800.00 

3,200 

Park  Benches 

k 

ea 

200.00 

800 

Trash  Receptacles 

8 

ea 

100.00 

800 

Ornamental  Shrubbery 

Total  cost 

1 

L.S. 

2.0Q0 

$18,200 

Federal  share  50%  (not 

Local  share  50% 

to  exceed  $10, 100) 

$  9,100 

$  9,100 

Total  First  Costs 


9.  Table  F-3  summarizes  total  first  cost  for  a  flood  control  and 
recreation  project  on  Leith  Creek.  Details  of  the  cost  estimates  are 
presented  in  Tables  F-l  and  F-2. 

Table  F-3 

Total  First  Cost  -  Leith  Creek 
Federal  Cost 


Flood  Control  $117,000 

Recreation  9.100 

Total  Federal  $126,100 

Non-Federal  Cost 

Flood  Control  $  64,000 

Recreation  9,100 

Total  Non-federal  $  73,100 

Total  Project  Cost 

Flood  Control  $181,000 

Recreation  18,200 

Total  Project  $199,200 


Annual  Costs 


10.  Estimates  of  annual  costs  are  based  on  a  50  year  period  of  analysis. 
Interest  during  construction  is  not  included  since  the  construction  period 
is  estimated  as  being  less  than  one  year.  The  investment  cost  thus  equals 
the  first  cost.  Interest  and  amortization  charges  are  based  on  an  interest 
rate  of  6-3/8  percent.  The  estimated  cost  of  operation  and  maintenance 
is  also  included.  Table  F-4  summarizes  the  annual  costs  for  flood  control. 
Table  F-5  summarizes  annual  cost  for  recreation  and  Table  F-6  summarizes 
total  project  annual  cost. 
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Table  F~4,  Average  Annual  Costs  -  Flood  Control 


I  terns  Cost 


FEDERAL  COSTS 

V 

•  V 

—-2 

Investment  =  $117,000 

^Amortized  at  6-3/8%  for  50  years  equals 

i 

• 

average  annual  charges 

$7,800 

NON-FEDERAL  COSTS 

Investment  =  $64,000 

*Amortized  at  6-3/8%  for  50  years  equals 

$4,300 

» 

• 

average  annual  charges 

Maintenance  (2.0  miles  @  $900) 

$1 ,800 

Subtotal  -  Non-Federal 

$6,100 

! 

• 

, 

Total  Annual  Charges  -  Flood  Control 

$13,900 

-  .• . 

■  ■- 

*Factor  -  .066789 

a 

I 

Table  F-5.  Average  Annual  Cost  - 

Recreat ion 

! 

• 

1  terns 

Cost 

» 

,.<§ 

■  -1 

FEDERAL  COSTS 

Investment  *  $9,100 

*Amortized  at  6-3/8%  for  50  years  equals 

•» 

average  annual  charges 

$600 

> 

• 

NON-FEDERAL  COSTS 

Investment  =  $9,100 

Amortized  at  6-3/8%  for  50  years  equals 

.  •’ 

average  annual  charges 

$600 

Maintenance 

$500 

i 

• 

< 

Subtotal  -  Non-Federal 

$1,100 

■ 

Total  Annual  Charges  -  Recreation 

$1 ,700 

*Factor  -  .066789 

•  1 

• 

'  -  1 

*• 
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Table  F~6,  Average  Annual  Cost  -  Total  Project 


I  terns 


FEDERAL  COSTS 

Average  Annua!  Flood  Control 

$7,8) 

Average  Annual  Recreation 

60 

Total  Federal 

$8,4i 

NON- FEDERAL  COSTS 

Average  Annual  Flood  Control 

Flood  Control  Maintenance 

$4,3 
1 ,80 

Subtotal  -  Non-Federal  Flood  Control 

$6,1 

Average  Annual  Recreation 

Recreation  Maintenance 

$  60 
50 

Subtotal  Non-Federal  Recreation 

$1,10 

Total  Non-Federal 

$7,20 

Total  Annual  Cost  -  Entire  Project 

$15,60 

Benefits 


Flood  Control  Benefits 

11.  Estimates  of  monetary  benefits  for  flood  control  are  based  on  the 
September  1976  price  level.  The  great  majority  of  the  area  protected  by  the 
plan  of  improvement  is  currently  developed  in  low  cost  housing.  Computed 
flood  benefits  are  based  on  existing  development  only.  Benefits  accrue  due 
to  the  reduction  of  flood  elevations  to  an  estimated  65  residential  and  17 
commercial  structures. 

12.  For  estimating  purposes,  flood  losses  were  grouped  into  three  major 

categories:  residential,  business  and  public  properties.  Physical  damage 

to  the  property  was  estimated  by  evaluating  the  cost  of  replacing,  repairing, 
or  rehabilitating  affected  property. 

13-  Average  annual  flood  damages  were  computed  for  both  with  and  without 
conditions.  Discharges  for  selected  frequency  storms  were  determined  from 
discharge-frequency  relationships  and  converted  into  stage  by  computer  back¬ 
water  computations.  For  comparison  purposes,  stage  discharge  curves 
under  existing  conditions  and  improved  conditions  are  presented  on  Figure 
F-l.  Stage  damage  curves  were  constructed  for  each  category  of  damage 
based  on  a  field  appraisal  of  individual  structures  and  improvements. 

(See  Figure  C- 13,  Section  C) .  Average  damages  between  successive  selected 
frequencies  were  then  multiplied  by  the  incremental  probability  between 
these  frequencies  to  obtain  that  part  of  the  average  annual  damages  con¬ 
tributed  by  storms  falling  within  these  frequency  limits.  Average  annual 
incremental  damages  were  totaled  to  obtain  average  annual  damages.  Average 
annual  damage  computations  for  existing  conditions  are  presented  in  Section 
C.  Average  remaining  damage  computations  for  the  proposed  plan  of  improve¬ 
ment  are  presented  in  Figures  F-2  through  F-4,  Average  annual  damages 
prevented  represents  the  difference  in  the  average  annual  damages  without 
a  project  and  with  the  proposed  plan  of  improvement  and  are  summarized  in 
Table  F-7. 
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APPENDIX  I  .FIGURE  F- 


AVERAGE  ANNUAL  DAMAGE  COMPUTATION 

Type  of  Damage _ Residential _  Damage  Stage  196.0 _ _ 

Reach  Number _ Leith  Creek _  Index  Station  129+60 _ 

Condition  Proposed  Plan  of  Improvement 

Elevation 

Frequency  Probable  Incremental  of  WS  Damages  in 2/  Damage 

in  years  Occurrence  Probability  I  (msl)|  $1,000  Average  .  Incremt-n 


.0100 


.012$ 


.0167 


.02  50 


.0083 

30 

.0333 

.0167 

20 

.0500 

.0167 

m 

15 

.  0bb7 

.005  ! 

14 

.038 

_ 

197.3 


196.2 


196.0 


TOTAL 

s  1  6  1 1 

SAN 

120,  4/26/b5 

SAY  $160( 

1/ 

Flood  frequencies  greater  than  200  year 

were 

not 

used  in 

compu t  a  t i on; 

2/ 

Damage  estimates  are  based  on  September 

1976 

do  1 

lars  . 

Figur*  1 

Elevation  . 

Frequency  Probable  Incremental  of  WS  Damages  in—' 


Damage 


in  years  Occurrence  Probability  I  (msl)l  $1,000,-  Average  ,  Incremen  t 


TOTAL  $1499.  VS 


SAN  126,  4/26/65  SAY  51500 
1/  Flood  frequencies  greater  than  200  years  were  not  used  in  computations. 
2_, /  Damage  estimates  are  based  on  September  1976  dollars. 


Figure  F-  i 


AVERAGE  ANNUAL  DAMAGE  COMPUTATION 


Type  of  Damage  Public  Properties  Damage  Stage  198.7 


Reach  Number  Leith  Creek 


Index  Station  129+60 


Condition  Proposed  Plan  of  Impro 


'AauiHiia 


Frequency  Probable  Incremental 
in  years  Occurrence  Probability 


Elevation  2/ 

of  WS  Damages  in—'  Damage 

(msl)|  $1,000  Average  ,  Increment 


Figure  F-4 


Table  F~7-  Average  Annual  Benefits  -  Flood  Control 


P  roposed  Plan  of  Improvement 


y  of  Damages 

Annual  D.T'ws 

Wit nou t  Project 

Annual  Damaqes 

Wi th  Project 

Annud  1  lit.- re 

•  ial 

$13,500 

$1  ,600 

r.  11 , 900 

i  <1  1 

11,500 

1  ,500 

0 

O 

O 

P  >  ■  jpe  r  '  i  e  s 

1.530 

200 

1  ,3h0 

,  1  b 

t>2b  ,  p50 

s3 ,300 

v23 , 2pG 

RECREATIONAL  BENEFITS 


Recreational  Demand 


Recreat  ional  benefits  were  computed  based  on  guidance  established  b 
->>JPD-R  letter  Jated  2  February  1976  ,  subject,  "Recreation  Resources  PI. 
i  vj  .  and  OCE  memorandum  dated  2  June  1976,  subject,  "Policy  f  or  Rec.reu  t i 
:  iiities  at  Loca  I  Flood  Protection  Projects".  The  1970  and  198  b  i  •  a 

J ■  for  the  Laurinburq  area  have  been  established  in  Section  C  ■>'  :  ' 

i  u::  ■■'vj  i  x .  The  purpose  of  this  section  is  to  determine  what  portion  >'  { h 

r  ec  real iona i  demand  will  be  satisfied  by  utilization  of  the  greenway  feci 
to  establish  a  recreational  day  value  for  use  of  these  facilities  and  to 
pondin.j  benefits.  The  1936  recreational  demand  for  the  selected 
i  the  Laur  inburg  area  has  been  established  as  follows: 


HC t  i  J I  t V 


1986  Demand 
(Adult  Activity  Days) 


r  1 1 i-  rug 
.  ,  <_■  Wa  1  -  .. 

J  W.j  t  L  >)  i  1  I'.j 


2(,,802 
16,538 
11,192 
10, 1 69 


-a  i.a  to  adjust  t  he  1  .k  :  i  v  i  t  .•  any  demand  t<>  ai  1  •  •„ 
:e.n  t  i  >  >na  I  area,,  it  1  .  a  .  ed  t  tr  it  one  half  ot  t  ‘  1 ,  • 
. .  1  ■  - .  I  •  c i  and  bird  .'.a  1 1  :  i  o  ;  • ,  {  i  v  i  *  i  >  ..mi  I  J  tot  ••  u  1 . 1.  • 
outside  ot  the  Laur inborn  area .  such  a'  state  or  count  . 
he  193h  demand  for  picnicking  was  reduced  to  12,900  ai.  t 
ILs  -  8,750  .ret  ivity  day1  ;  and  for  bird  watch  inn’  5,3 


16.  Recreational  demands  were  further  reduced  to  account  for  other 
'•creational  areas  within  the  city  which  include  facilities  for  each 
respective  activity.  This  reduction  was  made  based  on  the  ratio  of 
icreage  in  the  proposed  greenway  (12  acres)  to  the  total  acreage  of 
(her  existing  and  proposed  parks  offering  the  same  activity.  Inves¬ 
tigations  revealed  a  total  of  96  acres  of  existing  and  proposed  which 
affer  picnicking  facilities,  85  acres  which  offer  nature  walk  facilities 
■h!  85  acres  with  bird  watch  facilities.  Therefore,  assuming  equitable 
usage  of  all  park  facilities,  including  the  greenway,  the  estimated  use 
>•'  the  greenway  has  been  established  as  follows: 


Ac  t i v i ty 

Activity  Day 
Demand 

Acreage  Ratio 

Act i vi ty  Day 
Usage  for 
Proposed  Greenway 

Picnicking 

12,900 

X 

12/96 

1613 

Nature  Walking 

8,250 

X 

12/85 

1167 

Bird  Watching 

5,570 

X 

12/85 

786 

17.  No  other  park  areas  in  the  vicinity  of  Laurenburg  offer  bike  trails. 
However,  assuming  that  four  times  as  much  adult  biking  would  take  place 
on  city  streets  as  in  the  proposed  greenway,  the  activity  day  usage  for 
..'King  in  the  greenway  can  be  established  as  one  fifth  (1/5)  of  the  total 
activity  day  demand  or  2,033  activity  days  (10,164  X  1/5).  The  following 
tabulation  summarizes  total  activity  day  demands  for  proposed  greenway 
on  Leith  Creek. 

Activity  Adult  Activity 

Day  Demand 

Picnicking  1613 

Nature  Walking  1167 

Bird  Watching  ’  786 

Biking  2033 

TOTAL  5599 


.  Assuming  each  visitor  can  take  part  in  two  activities  per  visit,  the 
t i mated  visitation  rate  to  the  greenway  is  established  as  one  half  (1/2) 

•  the  adult  activity  day  demand  established  in  t fie  preceding  tabulation, 
■erefore,  annual  visitation  days  to  the  greenway  is  estimated  as  1/2  X  5,599 
r  2,800  visitation  days. 


Visitation  Day  Value 


19.  Visitation  day  values  were  determined  based  on  criteria  established 
by  SADPD-R  letter  dated  2  February  1966,  subject,  "Recreation  Resources 
Planning".  Exhibits  E-l  and  E-2  are  the  basis  of  the  rationale  used  to 
establish  visitation  day  values.  Each  criteria  presented  on  Exhibit  E-1 
was  evaluated  and  assigned  a  point  value  based  on  the  rating  system  shown. 
Point  values  for  the  six  criteria  were  then  summed  and  used  to  determine 
the  visitation  day  value  from  the  graph  point  verses  values.  Rationale 
for  assignment  of  point  values  for  each  criteria  are  shown  in  the  following 
tabulation. 


Criteria  Point  Value  Rationale 

a  7  The  project  will  access  several 

areas,  but  development  is  low. 

b  5  No  water  contract;  limited  land 

development. 

c  4  Aesthetic  values  of  local  significance 

if  developed.  No  major  disturbances. 

d  2  Several  competitive  areas. 

e  2  75%  of  use  from  within  15  miles. 


f  _7 

Total  points  (a-f)  27 


No  drawdown  problems,  but  flooding 
will  limit  some  recreation. 


20.  Based  on  the  graphical  presentation  in  Exhibit  F-2  a  value  of  27  points 
indicates  that  each  visitation  day  is  worth  $0.93-  This  value  is  within  the 
lower  range  of  values  suggested  by  Principles  and  Standard  Guidelines. 


Recreation  Benefits 

21.  Based  on  a  computed  visitation  rate  of  2,800  days  annually  and  a  visita¬ 
tion  value  of  $0.93  per  day,  annual  recreational  benefits  are  estimated  to  be 
$2,600. 
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Benefit-Cost  Ratio 


22.  In  order  to  justify  construction  of  the  proposed  project  from  an 
economic  viewpoint,  the  average  annual  benefits  for  the  basic  flood  con 
trol  project  should  equal  or  exceed  the  average  annual  project  cost, 
without  regards  to  recreation.  In  this  section  all  benefits  and  cost 
for  flood  control  and  recreation  have  been  computed  separately  in  order 
to  demonstrate  the  feasibility  of  the  basic  flood  control  project  and 
recreation  facilities  independently.  All  monetary  values  are  based  on 
September  1976  values  and  are  expressed  in  comparable  terms  to  the  full 
est  extent  possible.  Table  F-8  presenta  a  benefit-cost  comparision  of 
the  basic  flood  control  project;  the  recreational  facilities  and  the 
total  recommended  project. 


Table  F-8.  Benefit-Cost  Ratio 
Proposed  Plan  of  Improvement 

FLOOD  CONTROL 


Total  Annual  Benefits  $23,250 
Total  Annual  Costs  $13,900 
Benefit-To-Cost  Ratio  1.67 

RECREATION 

Total  Annual  Benefits  $2,600 
Total  Annual  Cost  $1,700 
Benefit-To-Cost  Ratio  1.53 


TOTAL  RECOMMENDED  PROJECT 


Total  Annual  Benefits 
Total  Annual  Cost 
Benefit-To-Cost  Ration 


$25,850 

$15,600 

1.66 
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SECTION  G 


DIVISION  OF  PLAN  RESPONSIBILITIES 


V.  The  major  purpose  of  this  section  is  to  present  information  regarding 
cost  apportionment  between  Federal  and  non-Federal  interests  for  the  pro¬ 
posed  plan  and  to  delegate  various  responsibilities  for  implementation  of 
the  recommended  plan.  Cost  apportionment  is  based  on  Federal  legislation 
and  administrative  policies  governing  flood  control  channel  projects  and 
cost  apportionment  policies  for  recreation  facilities  at  local  flood 
protection  projects.  As  previously  discussed,  nonstructural  measures  such 
as  building  codes  and  flood  proofing  individual  structures  are  not  require¬ 
ments  of  the  recommended  plan,  however,  the  adoption  of  flood  plain  ordinances 
is  a  part  of  the  recommended  plan  and  a  requirement  of  the  study  authorization, 
the  respons i b 1 i ty  for  such  measures  is  non-Federal.  Technical  advice  in  the 
form  of  designated  floodways  for  both  existing  and  improved  conditions  has 
been  presented  in  this  report.  Additional  technical  advice  can  be  furnished 
upon  request  to  the  local  sponsoring  agencies.  The  basis  for  apportioning 
the  costs  of  the  structural  portion  of  the  recommended  project  is  described 
in  the  following  paragraphs. 


Cost  Apportionment 


Flood  Control  Cost 

2.  Sharing  of  costs  between  Federal  and  non-Federal  interests  for  the 
Leith  Creek  flood  control  project  is  based  on  the  standard  requirements 
established  as  Federal  policy  for  "local  protection"  improvements.  Under 
this  policy,  non-Federal  interests  are  required  to  furnish  all  lands, 
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easements  and  right-of-way  required  for  project  construction  and  proper 
project  maintenance.  Non-Federal  interests  are  also  required  to  bear  the 
costs  of  modifications  to  all  utilities  and  highway  crossings  required  for 
project  construction.  In  addition,  the  local  sponsor  must  bear  the  expense 
of  operating  and  maintaining  project  features  after  construction  in 
accordance  with  Federal  requirements.  The  Federal  Government  is  responsible 
for  all  flood  control  construction  costs  including  costs  incurred  in  per¬ 
forming  investigations  and  designs  and  costs  incurred  for  modifications  to 
railroad  crossings.  The  Leith  Creek  project  is  authorized  under  the  continuing 
authorities  program,  specifically  by  Section  205  of  the  1948  Flood  Control 
Act,  as  amended.  Under  this  authority,  Federal  participation  is  limited  to 
$2,000,000,  except  for  projects  in  areas  which  have  been  declared  to  be 
major  disaster  areas,  pursuant  to  the  Disaster  Relief  Act  of  1966  or  the 
Disaster  Relief  Act  of  1970,  in  the  five  year  period  preceding  the  date 
the  Chief  of  Engineers  deems  such  work  advisable.  In  such  cases.  Federal 
participation  may  be  increased  to  $3,000,000.  The  non-Federal  interests  must 
pay  all  expense  in  excess  of  the  Federal  limitation.  As  stated  in  ER  1105“ 
2-50,  contributions  of  other  Federal  agencies  may  not  be  accepted  by  the 
local  interests  to  satisfy  local  cooperation  requirements  once  local  interests 
have  furnished  a  letter  of  intent  to  the  reporting  officer.  Table  G-l 
shows  the  apportionment  of  the  first  costs  and  annual  operation  and 
maintenance  costs  for  flood  control  between  Federal  and  non-Federal 
interests,  in  accordance  with  the  policies  outlined  above. 


Table  G-l.  Cost  Apportionment-Flood  Control 


Estimated  First  Cost 

Annual  Maintenance  and 

Operat ion  Costs 

Federa 1 

$117,000 

0 

Non-Federa 1 

$64,000 

$1800 

Total 

$181 ,000 

$1800 
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Recreation  Cost 


3.  Cost  apportionment  policies  for  recreation  facilities  recommended  as 
part  of  the  Leith  Creek  flood  control  project  are  based  on  instruction 
contained  in  the  Chief  of  Engineers  Memorandum  dated  2  June  1976,  subject, 
"Policy  for  Recreation  Facilities  at  Local  Flood  Protection  Projects". 

b.  The  level  of  financial  participation  in  recreation  development  by 

the  Corps  for  projects  of  this  type  will  not  result  in  an  increase  of  more 

than  10  percent  in  the  estimated  Federal  cost  of  a  flood  control  plan 
without  approval  of  higher  authority.  The  estimated  additional  Federal 
share  of  recreational  cost  for  Leith  Creek  is  within  the  10  percent 
1 imi tat  ion. 

5.  The  local  sponsor  is  required  to  acquire  in  its  name  and  dedicate  to 
public  outdoor  recreation  use  for  the  economic  life  of  the  basic  flood 
control  improvement  (50  years)  all  lands  required  for  recreation  development 
and  needed  to  insure  public  control  of  the  development,  with  credit  as 
stated  below. 

6.  Where  the  appraised  value  of  the  land  so  provided  amounts  to  less  than 

50  percent  of  the  total  first  cost  of  the  recreation  development,  the  local 

sponsor  must  made  additional  contribution  sufficient  to  raise  the  non- 
Federal  share  to  at  least  that  level;  such  additional  contribution  may  consist 
of  the  actual  cost  of  carrying  out  an  agreed  upon  portion  of  the  development, 
a  cash  contribution,  or  a  combination  of  the  above. 

7.  The  local  sponsor  must  also  operate,  maintain,  and  replace,  without 
expense  to  the  Federal  Government,  the  recreation  areas  and  all  facilities 
installed  pursuant  to  the  agreement. 

8.  In  the  case  of  Leith  Creek,  all  recreational  developments  are  planned 
within  the  land  easements  required  for  flood  control ,  no  additional  lands 
are  required  for  recreation.  Therefore,  additonal  project  cost  required  to 
provide  recreation  facilities  are  apportioned  on  a  50-50  basis  between 
Federal  and  non-Federal  agencies.  For  cost  apportionment  purposes,  the 
non-Federal  share  is  assumed  to  be  a  cash  contribution.  The  local 
sponsor,  however,  may  elect  at  a  later  date  to  provide  their  portion  of 

the  recreation  expense  in  a  different  manner,  as  described  in  paragraph  6 
above.  Table  G-2  shows  the  apportionment  of  the  first  costs  and  the  annual 
operation  and  maintenance  costs  for  recreation  between  Federal  and  non- 
Federal  interests,  in  accordance  with  the  policies  outlined  above. 


•  • 


Table  G-2.  Cost  ADDort ionment-Reereat inn 


Estimated  First  Cost  Annual  Maintenance  and  Operation  Costs 


Federal  $9,100  0  v'  !  ~ 

Non-Federal  $9,100  $500  ; 

•  • 

Total  $1«,200  $500 


Total  Project  Cost 

9.  Table  G-3 . summar i zes  the  apportionment  of  the  entire  project  first  cost  0  9 

and  annual  operation  and  maintenance  costs  between  Federal  and  non- 
Federal  agencies. 


Table  G-3  Cost  Apportionment-Entire  Project 


Estimated  First  Cost 

Annual  Maintenance  and 
Operation  Costs 

• 

• 

%'S 

Federa 1 

’  ■'%*».  ■v 

Flood  Control 

$117,000 

$  0 

» 

• 

Recreat ion 

$  9,100 

$  0 

Subtota 1 

$126,100 

$  0 

Non-Federa  1 

Flood  Control 

$6*4,000 

$1  ,800 

Recreat ion 

$  9,100 

$  500 

• 

• 

Subtotal 

$73,100 

$2,300 

Total  Project 

Flood  Control  $181,000 

$  1 ,800 

Recreat i on 

$  18,200 

$  500 

Total 

$199,200 

$2,300 

• 

• 

1 

• 

• 

• 

«*««**« 

m 

9 

WWW 

w 

• 

• 
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Federal  Responsibilities 


10.  As  indicated  in  Table  G~3,  the  presently  estimated  Federal  share  of  the 
total  project  first  cost  for  Leith  Creek  is  $126,100,  consisting  of  $117,000 
allocated  to  flood  control  and  $9,100  allocated  to  recreation.  The  estimated 
Government  cost  includes  estimates  for  the  preparation  of  plans  and  specifica¬ 
tions  and  for  actual  construction  of  the  phases  of  the  recommended  project  al¬ 
lowed  under  Federal  legislation. 

11.  Upon  transmittal  of  this  report  by  the  Division  Engineer  to  the  Office, 
Chief  of  Engineers,  the  Division  Engineer  may  delegate  authority  to  the  Dis¬ 
trict  Engineer  to  commence  work  on  plans  and  specifications  pending  approval 
of  the  project  by  the  Chief  of  Engineers,  Such  work  may  be  stopped,  however, 
if  review  of  this  report  by  the  Chief  of  Engineers  reveals  a  policy  problem 
affecting  the  project  or  the  report  recommendations.  This  initial  work  on  the 
plans  and  specifications  generally  will  utilize  all  remaining  funds  from  al¬ 
locations  for  the  feasibility  study.  Following  receipt  of  approval  by  the 
Office,  Chief  of  Engineers,  the  reporting  officers  may  submit  a  request  for 
funds  to  complete  plans  and  specif ications  and  to  construct  the  project. 


Non-Federal  Responsibilities 


12.  The  presently  estimated  non-Federai  share  of  the  total  first  cost  of 
the  proposed  project  is  $73,100,  consisting  of  $64,000  allocated  for  flood 
control  and  $9,100  allocated  for  recreation.  In  addition,  the  non-Federal 
interests  must  provide  an  estimated  $1,800  annually  for  maintenance  of  the 
basic  flood  control  project  and  $500  annually  for  maintenance  of  recreation 
fac i 1 i t i es . 

13.  The  City  Of  Laurinburg,  local  sponsor  for  Leith  Creek  project  has 
provided  a  letter  of  intent  to  provide  the  following  assurances  of  local 
cooperation  as  required  by  Federal  legislation.  The  letter  of  intent  is 
presented  in  Appendix  2.  Required  assurances  are  as  follows: 

a.  Provide  without  cost  to  the  United  States  all  lands,  easements, 
and  rights-of-way,  including  suitable  borrow  and  disposal  areas  as  determined 
by  the  Chief  of  Engineers,  necessary  for  project  construction  and  operation. 
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b.  Accomplish  without  cost  to  the  United  States  all  alterations  and 
relocations  of  buildings,  transportation  facilities,  storm  drains, 
utilities,  and  other  structures  and  improvements  made  necessary  by  the 
construction;  excluding  railroad  bridges,  approaches  and  facilities. 

c.  Hold  and  save  the  United  States  free  from  damages  due  to  con¬ 
struction,  operation  and  maintenance  of  the  project,  provided  damages  are 
not  due  to  the  fault  or  negligence  of  the  United  States  or  its  contractors; 

d.  Maintain  and  operate  the  worl  5  after  completion  in  accordance  with 
regulations  prescribed  by  the  Secretary  of  the  Army; 

e.  Prescribe  and  enforce  regulations  to  prevent  obstruction  or 
encroachment  on  channels  and  other  flood  control  words  which  would  reduce 
their  flood  carrying  capacity  or  hinder  maintenance  and  operation; 

and  control  development  in  the  project  area  to  prevent  an  undue  increase 
in  flood  damage  potential; 

f.  At  least  annually;  inform  affected  areas  that  the  channel  improvement 
will  not  provide  complete  flood  protection; 

g.  Publicize  flood  plain  information  in  the  areas  concerned  and  provide 
this  information  to  other  regulatory  agencies  for  their  guidance  and  leader¬ 
ship  in  preventing  unwise  future  development  in  the  flood  plain  and  in  adop¬ 
ting  such  regulations  as  may  be  necessary  to  insure  capatibility  between  future 
development  and  protection  levels  nrovidpH  hv  tho  project ;  anH 

h.  Provide  50%  of  project  cost  allocated  to  the  recreation  portion  of  the 
recommended  project  in  accordance  to  established  Federal  policy. 

In  carrying  out  the  specified  non-Federal  responsibilities  the  local  sponsor 
is  required  to  comply  with  provisions  of  the  "Uniform  Relocation  Assistance 
and  Real  Property  Acquisition  Policies  Act  of  1970",  Public  Law  91-6146, 
approved  2  January  1971;  and  Section  221,  Public  Law  91-611  approved  31  Decem¬ 
ber  1970,  as  amended. 
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City  of  Laurinburg 

P.  O.  BOX  786 

Laurinburg.  North  Carolina  28352 

November  11,  1969 


Colonel  Burke  W.  Lee 
District  Engineer 

U.  S..Army  Engineer  District,  Charleston 
P.  0.  Box  919 

Charleston,  South  Carolina  29^02 
Dear  Colonel  Lee: 

We  appreciate  the  visit  by  Mr.  John  Murphree  and  Mr. 
James  Joslin  on  November  7,  1969  at  which  time  we  discussed 
a  flooding  condition  along  Leith's  Creek  -  both  within  the 
City  and  outside  the  City  Limits. 

Leith's  Creek  runs  through  the  northern  part  of  the 
City  and  overflows  several  times  each  year  due  to  the 
channel  having  been  clogged  as  a  result  of  storms  over 
the  years.  Fallen  trees  and  limbs  have  contributed  to 
the  silting  of  the  channel. 

The  City  Council  requests  that  a  study  be  made  of 
the  Leith's  Creek  watershed  to  determine  whether  a  flood 
control  project  under  the  authority  of  Section  208  of  the 
19^8  Flood  Control  Act  is  leasable  and  economically 
j  ustified. 

The  City  of  Laurinburg  will  furnish  whatever  is 
necessary  or  required  as  the  local  sponsoring  agency  for 
this  proposed  project. 


Respectfully  yours. 


Smith 
City  Manager 


JGS/wjw 
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October  27,  1975 


Mr.  Bob  Sanders 

U.  S.  Army  Corp  of  Engineers 

Box  919 

Charleston,  South  Carolina  29403 
Dear  Mr.  Sanders : 

Mr.  David  Harris  and  Mr.  Steve  Morrision  of  your  office  met  with  us 
here  in  Laurinburg  on  October  9th,  to  discuss  the  alternatives  for  improvement 
to  Leith's  Creek.  At  that  time,  Mr.  Harris  asked  that  we  secure  certain 
information  for  him.  I  am  enclosing  that  information  with  this  letter. 

Enclosed  you  will  find  a  list  of  individuals  who  should  be  invited 
to  the  Public  Hearing  which  we  have  arranged  for  November  20th,  1975, 
at  7:  30  p.m.  at  the  Scotland  County  Courthouse,  here  in  Laurinburg.  The 
list  includes:  property  owners  along  Leith's  Creek,  City  and  County  officials, 
communications  individuals,  and  interested  citizens. 

Also  enclosed,  is  a  cost  estimate  for  obtaining  the  right-of-way  for 
each  of  the  five  alternatives.  These  values  are  based  on  property  taxes,  which 
was  secured  from  the  Scotland  County  tax  office  and  consultation  with  two 
local  appraisers. 

The  City  of  Laurinburg  owns  property  along  Leith's  Creek  and  is  presently 
engaged  in  Community  Development  Activities  in  areas  adjacent  to  the  creek. 

David  asked  that  we  send  him  a  copy  of  the  Lincoln  Heights  Neighborhood 
Development  Plan  which  proposes  a  park  along  Leith's  Creek.  That  map  is  enclosed 
also. 


The  Public  Works  Director,  the  City  Engineer,  and  myself  have  consulted 
outside  engineers  in  obtaining  cost  for  physical  improvements  which  would  be 
required  under  each  plan.  A  summation  of  these  costs  is  also  enclosed. 

This  is  the  information  which  we  understood  you  needed  from  us.  If  you 
do  need  further  information,  please  let  us  know  and  we  will  be  glad  to  get  it 
to  you  well  in  advance  of  the  November  20th  Public  Hearing.  Please  know  that 
the  Mayor  and  Ci*ty  Council  are  enthused  with  the  dedicated  work  that  your  office 
has  undertaken  in  the  past  few  months  and  we  are  looking  forward  to  meeting 
with  you  on  November  20th. 


Sincerely  yours, 

—  o  ^ 

Peter  G.  Vandenberg,  City  Manager 
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303  UK  I  CHURCH  STRfET 


PI  BOX  786 


J.  C. 


919  276-3257 


Estimated  Cost  for  Water  Line  Relocations 
Along  Leith's  Creek 


Location 

Ferti 1 i zer  Plant  Road 
Sta.  34+00 


McKay  Street 
Sta.  111+90 


N.  Caledonia  Road 
Sta.  128+20 


Carver  Street 
Sta.  147+20 


Materials  Cost 


200'  of  12"  C.I.M.J.  pipe  $5,000.00 
two  12"  valve  and  box  900.00 
two  12"  Dresser  coupling  Style  138  141,88 

$6,041 .88 

100'  of  8"  C.I.M.J.  pipe  $1,950.00 
two  8"  valve  and  box  700.00 
two  8"  Dresser  coupling  Style  138  78.66 

$2,728.66 

100'  of  8"  C.I.M.J.  pipe  $1,950.00 
two  8"  valve  and  box  700.00 
two  8"  Dresser  coupling  Style  138  78.66 

$2,728.66 

100'  of  6"  C.I.M.J.  pipe  $1,750.00 
two  6"  valve  and  box  450.00 
two  6"  Dresser  coupling  Style  138  61.96 

$2,261 .96 


Total  Cost  of  Water  Line  Relocations 


Cost  of  R.G.  clamps,  lateral  rods  and  hangers,  and  labor 
are  included  in  the  above  estimates. 


Estimated  Cost  of  Sanitary  Sewer  Relocations 
Along  Leith's  Creek 


Location 

Commonwealth  Ave. 

Sta.  120+40 

Alternative  #1 


Materials 


100'  Double  Barrell 
Inverted  Siphon  @$225. 00/Ft. 


2  Junction  Chambers 
@  $5,000.00  ea. 

Alternative  #2:  1  Lift  Station 

2  Manholes  @  $475.00  ea. 


Caledonia  Road 
Sta.  128+20 


230'  8"  C.I.  pipe 
@  $9. 50/Ft. 

2  Manholes  (6-8") 
@  $350.00  ea. 


Carver  Street 
Sta.  147+20 

Alternative  #1 


100'  Double  Barrell 
Inverted  Siphon  @$150. 00/Ft. 

2  Junction  Chambers 
@  $4,000.00  ea. 

Total 


Alternative  #2:  1  Lift  Station 

100'  18  C.I.  pipe  @$35. 00/Ft. 

2  Manholes  (8-101)  @$475.00  ea. 

Total 
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Cost 


$22,500.00 

1 0,000.00 

Total  $32,500.00 

$65,000.00 

950.00 

Total  $65,950.00 


$  2,185.00 
700.00 

Total  $  2,885.00 


$15,000.00 


8,000.00 

$23,000.00 

$35,000.00 

3,500.00 

9,950.00 

$39,450.00 


•  • 


•  • 

•  • 


•  • 


•  • 
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Fair  Market  Value  Estimate 
for  Right-of-Way  Along  Leith's  Creek 


Property  Owners  Adjoining  Leith's  Creek 


Mariah  McClelland,  Est. 

Box  101 

Laurinburg,  NC  28352 

G.  Y.  Jones,  Est. 

Box  904 

Laurinburg,  NC  28352 

Westminister  Presbyterian  Church 
McGirts  Bridge  Road 
Laurinburg,  NC  28352 

Charles  H.  Allen 
No  Address 


Hattie  Florence  Jones 
336  Dickson  Street 
Laurinburg,  NC  28352 

J.  Kelly  Pearson 
P.  0.  Box  87 
Laurinburg,  NC  28352 

Magaline  Thompson 
710  S.  Pine  Street 
Laurinburg,  NC  28352 

Ruth  Jones 

235  Alcott  Street 

Locka,  NJ  14218 

Roland  C.  Bowyer  &  Franklin  C.  Bowyer 
211  Bowyer  Dr.  Rt.  5,  Box  18-A 
Laurinburg,  NC  Laurinburg,  NC  28352 

James  8.  Jackson 
Box  K-3  Kiser  Road 
Laurinburg,  NC  28352 

North  American  Acceptance  Corp. 

1720  Peachtree  Street 
Atlanta,  Ga.  30309 

Robert  Scott 

301  Emory  Street 

East  Laurinburg  28352 

Beulah  Adams 

612  E.  Covington  Street 

Laurinburg,  NC  28352 
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Joe  L.  Lee 
Rt.  5,  Box  22 
Laurinburg,  NC  28352 

John  Russell 

2304  Montrose  Avenue 

Winston  Salem,  NC 

Mrs.  Victor  Caldwell,  Heir  of  Dr.  W.  C. 
329  M.  Oak  Street 
Statesville,  NC  28677 

Silas  Fields  &  Marsha  Wooten 
Rt.  2,  Box  352 
Laurinburg,  NC  28352 

Floyd  W.  Nichols 
P.  0.  Box  783 
Laurinburg,  NC  28352 

Mary  A.  Campbell 
603  Midland  Way 
Laurinburg,  NC  28352 

C.  D.  Morris-Lizzie  Williams 
241  McCall  urn  Street 
Laurinburg,  NC  28352 

Frank  McQuaige 
Rt.  4,  Box  9 
Laurinburg,  NC  28352 

John  S.  Rorie,  Jr. 

1665  S.  Main  Street 
Laurinburg,  NC  28352 

James  Franklin  Smith 

307  Emory  Street 

East  Laurinburg,  NC  28352 

Sadie  Jane  Faulk 
303  Emory  Street 
Laurinburg,  NC  28352 

Louis  P.  English 
Drawer  1508 
Laurinburg,  NC  28352 

Eugene  K.  Ritch 
Rt.  1 

Laurinburg,  NC  28352 
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Clarence  McPherson 
Rt.  3,  Old  Maxton  Road 
Laurinburg,  NC  28352 

J.  C.  Pate 

General  Delivery 

East  Laurinburg,  NC  28352 

Luther  J.  Faulk 
General  Delivery 
Laurinburg,  East  NC  28352 

Donald  Clear 
Box  1303 

Laurinburg,  NC  28352 

Walter  Cooper 
Rt.  1 

McCall,  SC  29570 

Ishmael  Maddox 

East  Laurinburg,  NC  28352 


Z.V.  Hern 

409  Fairly  Street 

Laurinburg,  NC  28352 

Carolina  Domestic  Gas  Co. 
Box  949 

Laurinburg,  NC  28352 

Dixie  Guano  Co.* 

Box  152 

Laurinburg,  NC  28352 

L.  T.  Walters 
239  Aberdeen  Road 
Laurinburg,  NC  28352 


J.E.  King 
Rt.  4,  Box  15 
Laurinburg,  NC  28352 

Mrs.  Doris  Lawrence 
1804  Horseback  Trail 
Vienne,  Va. 


*  Leases  to  Lumbee  Timber  Co. 

Box  747 

Laurinburg,  NC  28352 


Samuel  Ray  McCormick 

f  • 

Box  1926 

Laurinburg,  NC  28352 

James  T.  Campbell 

r  • 

45  Phillips  Drive 

Laurinburg,  NC  28352 

-Y  '  v.-.'  o 

Jessie  Strickland  Locklear 

%  Elvie  S.  Troublefield 

• 

East  Laurinburg,  NC  28352 

Ruth  Scott 

East  Laurinburg,  NC  28352 

Henry  Martin 

Rt.l  Indian  Trail 

Killeen,  Texas  76541 

• 

Atlantic  Acceptance  Corp. 

523  S.  Main  Street 

• 

Salisbury,  NC 

Z.V.  Pate,  inc. 

127  Fairly  Street 

Laurinburg,  NC  28352 

• 

McNair  Investment  Co. 

127  Fairly  Street 

• .  V-V 

Laurinburg,  NC  28352 

\  .• 

Ned  V.  McRae-Mattie  McRae 

Rt.  4  Aberdeen  Road 

• 

Laurinburg,  NC  28352 

Woodrow  Peele 
%  Mrs.  Richard  Brock 

Rt.  4,  Box  29A 

Laurinburg,  NC  28352 

• 

“  i 

Austin  Hatcher 

119  Gretchen  Lane 

•  .  -  J 

Greensboro,  NC  27410 

■  ■  ■  ' 

James  H.  Peden 

• 

Box  25 

Wagram,  NC  ..8369 
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SCOTLAND  COUNTY  COMMISSIONERS 


William  (Bill)  Morgan 
Blue's  Farm  Road 
Laurinburg,  NC  28352 

Dr.  James  Mitchener 
P.  0.  Box  1599 
Laurinburg,  NC  28352 


Albert  McMillan,  Jr.,  Chairman 
Rt.  2,  Box  253 
Laurinburg,  NC  28352 

Floyd  Nichols 
705  Park  Circle 
Laurinburg,  NC  28352 


Daniel  Shaw 
Rt.  1 ,  Box  265 
Wagram,  NC  28396 

C.  Harold  Morris  ,  Jr . 
Morris  Funeral  Hce 
122  McKay  Street 
Laurinburg,  NC  28352 

Dr.  Tom  G.  Gibson, Jr. 
Gibson,  NC  28343 


LAURINBURG  CITY  COUNCIL 


Samuel  G.  Littlejohn 
218  Center  Street 
Laurinburg,  NC  28352 

Mayor  Charles  Barrett 
739  Richmond  Street 
Laurinburg,  NC  28352 

R.  F.  McCoy 

502  W.  Church  Street 

Laurinburg,  NC  28352 


Donald  W.  Barrett 
817  W.  Church  Street 
Laurinburg,  NC  28352 

Ernest  Daniels 

330  E.  Covington  Street 

Laurinburg,  NC  28352 

J.  E.  Mitchell  (John) 
715  Atkinson  Street 
Laurinburg,  NC  28352 


EAST  LAURINBURG  CITY  COUNCIL 


Mayor  William  C .  CTarke 
438th  Street 

East  Laurinburg,  NC  28352 


Ralph  L.  Wagner 
8th  Street 

East  Laurinburg,  NC  2835 


Wiley  B.  Ha  ire 
2nd  Street 

East  Laurinburg,  NC  28352 


J.  A.  Hardwick,  Jr. 

58  9th  Street 

East  Laurinburg,  NC  2835 


LAUR IN BURG  MAYOR'S 

CITIZENS 

ADVISORY  CO’-'"!  TTEF 

Dr.  Lanai  Brooks 

Mrs.  James  Dav'n 

829  Gilchrist  Street 

317  Welcn  Su  «i. 

Laurinburg,  NC  28352 

Laurinburg,  NC  28352 

Mr.  Craig  Ellis 

Mr.  Lac  /  '•* .  'Ga  / 

D'jnfca-'  D-'ive 

Stewart  ■:  i  1 1  o  r-  nj 

lauri nour g ,  US  28352 

Laurinburg,  7.  2--.-. i: 

Mrs.  James  Hogue 

Mr.  Georg.-  lac.-t-s 

210  Dixon  Street 

332  Perk  S‘-'eet 

i.aur  i  r  :>urg  ,  NC  28352 

Laurinburg,  NS  25352 

Mr.  James  E.  Gales 

Mr.  Sam  Me  Inn  is 

3(18  GjugldS  Street 

James  Street 

L 3  j ^  i  r b ,  NC  23352 

Laurinburg,  N'  28352 

Mr.  Joe  T.  Jordan 

Mrs.  Magellan  Robinson 

h  0 d 6 S  treet 

Roseville  street 

.  NC  23352 

Laurinburg,  V'  2-352 

Mr.  James  A.  Pierce 

Mr.  Wade  Terry 

Aberdeen  load 

120  Caledonia 

i  aor  i  rbiir'g  ,  NC  28352 

Laurinburg,  NC  28  -r2 

3'''”'  Snowdon 

Mrs.  Gladys  Roberts 

22 i  ring  Street 

208  Maple  Street 

i.  atr  ’  t:t  . rg  ,  NC  28352 

Laurinburg,  NC  28352 

‘-N  .  >-  Jii'n'er 

ci oo  Al) n  .  ■  r  i  ■.  e 

Laurinburg,  NC  28352 

COMMUNICATIONS 

r.»  1  j  J  ,  S  J  r  t  ’  S 

Georoe  Dh i 1 1 i os 

ft !..  <  <  u  1  1  <  t .  j  f  :  1  ’  9  *1 W  d  / 

WLNC-MjOd  V  i:V.‘,S  'III' 

.  NC  28352 

Laurinburg,  N  . -:52 

•  '  "  ■  r  'ge  n 

Dick  Brov-.i 

,  »•  ;  r.  [.  j /  :  >;  C  h  a  rl  6 

F  a  ye  ttev  1 

C  '  1  ’  I  ■ ,  r'S  .  :.  tr-ep  t 

Wachovia  5„  ’ '  : ;  ■ 

:v.  ■  NS  22353 

OTHERS 

laur  .  i  .  ..  . ,  N 

'•*' .  Robert  Gordon,  President 

n  'A  p , ,  ,  ]  •;  q 

Laurinburg  Set  llano  S^.jr'.  a.  .  . 

L  «  j  U  r  If  e  ‘  4  ,  <  <L  d  J  ^ 

■*r .  a  nafer,  Chairman  (Plann 

i nc  Board 

)  le--.  '7-  ■ 

k'  .  J  .  -j  /  0  -j  ’J 

County  m  . .  ■  : 

laur-'cbj-d,  NC  28352 

Preoric--  •  - .  ,, 
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been  nicer  i' 


•10  i  harry  S.  Wilson,  Jr. 

.  ■  • :  :  ••.  e r 
lt.:v  i'.u  :.ooi  wistriot 


on,  .c.  C.  2  94  02 
Cr.  I  ,ino  1  W ;  Ison: 

:.  r. y  Laurinburg  hereby  gives  ih-  Ar.  y  C  i’ys 

.  ]  r:f  r  s  notice  of  intent  to  i  v  i  ::t  t 
r  on  s  .  :  ci  operation  for  the  , :  .  - 

.  ;'!V':r.  F  i  •  n.  Control  iroicci.  ,  :  r.: 

:  .  m» ,  as  authorized  by  section  2  v  •"  of  ;.i 
ror  Act,  as  amended: 

a.  Provide  without  cost  to  the  bn:1-.  .: 
sonents ,  and  rights-of-way  nrc.-r-sai 

•  tin: t % o n  an d  o perati o n ; 

.  bro-ti  de  without  cost  to  the  l hi  i  t.  «.  stuteo  ,  ..  1  . 
•:y,  hi  uhwfiy  bridge  and  utility  a  j  t .  - 1  ucic.n.s  net'  soi  r 

•  y  • » j  o  :  t  construction; 


Hold  and  Save  the  United  States  free  fieri  a  u  mag  os 
.••a-r.-.t  runt  ion  ,  operation  and  r.aird  •.  .-.r.  of  *  v. 

,  ■  dt'il  damages  are  nor  duo  to  t;;e  f  .u:l  *. 
i  rente  of  the  United  States  or  its  centra.-’  ors; 

Moir.*  am  and  opera! <•>  t  :  •  >.  •  *  -  -  1-  ■ 

•  :  to  regulation.-:  ;  '  ■  on  :  i  ■  ;  ■  .  ■  4 


t  the  chuitnoi  an..:  c  t_ 
uturo  encroachment  or  -i  ■ 
ri--:'i;-rarryiit;  :t:  icily 


t  and  r. :  land,  use  tie.: 
r,d  ur.-.  •.:••>  non-  :.b  lr-t  el  -g  me:.- 


Colonel  Harry  S.  Wilson,  Jr. 
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December  16,  1975 


g.  At  least  annually;  inform  affected  interests 
that  the  channel  improvement  will  not  provide  complete 
flood  protection;  and 

h.  Take  action  to  place  in  effect  necessary  statutes 
and/or  regulations  which  will  protect  the  water  quality 
for  the  authorized  uses  of  the  project.  Their  regulations 
shall  be  in  accordance  with  applicable  laws  and  regulations 
of  state  and  local  authorities  responsible  for  water 
quality  control. 

In  carrying  out  the  specified  non-Federal  responsibilities 
for  the  Leiths  Creek  Flood  Control  Project,  The  City  of 
Laurinburg  agrees  to  comply  with  the  provisions  of  the 
"Uniform  Relocation  Assistance  and  Real  Property  Acquisi¬ 
tions  Policies  Act  of  1970",  Public  Law  91-646,  approved 
2  January  1971;  and  Section  221,  Public  Law  91-611 
approved  31  December  1970,  as  amended. 

Very  truly  yours, 


CITY  OF  LAURINBURG 


PROPOSED  LETTER 


railed  v/ cards  12/11/75 
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District  Engineer 

U.S.  Army  Corps  of  Engineers 

P.0.  Eox  919 

Charleston,  South  Carolina  29402 
Dear  Sir: 

The  Fish  and  Wildlife  Service  has  Dade  a  preliminary  review  of  the 
Leith  Creek,  Scotland  County,  'forth  Carolina,  205  project.  We  hope 
our  comments  and  reconr.endations  can  be  helpful  to  you  in  deciding 
on  a  final  alternative  for  this  project. 

Leiths  Creek  is  a  slow  moving  Piedmont  stream  characterized  by  poorly 
defined  channels  and  ninimal  flow.  The  largest  portion  of  this 
project  lies  within  the  city  limits  of  Laurinburg,  'forth  Carolina. 

There  is  excellent  wildlife  habitat  in  2  sections  of  the  proposed 
project  area.  These  are  from  the  401-15  bypass  to  Gill  Street  and 
from  SR  1645  to  the  U.S.  74  bypass.  The  upper  location  contains 
a  good  stand  of  hardwoods  such  as  tulip  poplar,  sycamore,  sweet 
gun,  black  gum  and  white  oak  on  the  better  drained  soils.  Numerous 
trees  have  dianefars  of  24  inches  or  greater.  The  understory  contains 
a  prolific  growth  of  greenbriar  and  honeysuckle.  The  land  adjacent 
to  the  creek  is  a  low  lying,  swampy  area  that  provides  excellent 
habitat  for  wood  ducks,  woodcock,  various  species  of  songbirds 
and  screech  owls.  In  addition,  beaver,  squirrels,  rabbits,  raccoons, 
and  other  small  mammals  are  found  here.  Fishery  habitat  is  limited 
to  darters,  daces  and  possibly  a  few  ,;unfish  of  minimal  size.  The 
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lower  portion  of  the  project  area  contains  an  excellent  wooded  ?.war.p 
that  consists  primarily  of  cypress  and  blaclc  pun.  Tills  area  supports 
a  pood  wildlife  population.  Rood  ducks,  woodcock,  k_nvkr. ,  owls,  and  . 
various  songbirds  are  seasonally  present.  It  is  also  excellent  habitat 
for  rtannals  and  reptiles  and  anrphibians.  Aquatic  habitat  at  the  U.S.  74 
bypass  favors  such  fish  species  as  red-breast  sunfish,  pickerel,  and 
largenouth  bass. 

Eoth  of  these  portions  of  the  stream  are  unique  in  that  they  occur 
so  close  to  a  metropolitan  area.  In  a  relatively  short  distance 
the  habitat  types  vary  considerably.  The  upper  part  of  Leiths  Creek 
is  more  characteristic  of  upland  habitat  and  the  lower  portion  is 
composed  of  wooded  swamp  and  associated  biota. 

At  numerous  points  along  the  creek,  septic  tank  overflow  empties 
directly  Into  the  water.  Tills  is  easily  seen  on  the  east  side 
of  Church  Street  bridge,  where  a  gray,  foul-snelling  effluent  enters  the 
stream.  This  adds  to  the  degraded  water  quality  and  marginal  stream 
habitat  in  this  portion  of  the  creek.  The  wooded  swamp  below  S.R.  l(?4f 
acts  as  an  effective  biological  filter  in  controlling  pollutants 
In  the  stream  and  when  the  water  reaches  the  U.S.  74  bypass  the  quality 
has  improved  to  the  point  that  aquatic  life  is  apparent,  h'nter  quality 
teats  would  he  needed  to  determine  how  widespread  the  water  pollution 
is  and  to  what  extent  the  cypress  swamp  filters  the  water. 

Fish  and  wildlife  habitat  between  Util  Street  bridge  and  S.R.  1C45 
is  marginal  at  best.  A  heavy  growth  of  honeysuckle  and  ^roenbriar 


cover  the  ground  and  trees  adjacent  to  the  creek.  Carbage  and  trash 
is  scattered  throughout  this,  portion  of  the  stream  and  on  the  stream- 
banks.  Flooding  potential  appears  to  be  greatest  at  this  location. 

Since  flood  damage  would  appear  to  be  ninimal  and  fish  and  wildlife 
habitat  is  very  good  to  excellent  above  Cills  Street  bridge  and  below 
S.R.  1645,  ve  recommend  that  all  flood  plana  be  revised  so  these 
areas  may  be  omitted  in  the  final  plan.  If  they  are  omitted,  any 
of  the  5  alternatives  are  acceptable  to  the  Service  at  this  time; 
however.  Plan  5  appears  preferable. 

We  look  forward  to  providing  you  with  a  Fish  and  Uildiife  Coordination 
Report  when  a  final  plan  13  adopted.  Please  keep  us  informed  of 
progress  in  this  matter. 

Sincerely  yours , 


Cemohoua :  Robinson  :pn 


Regional  Director  • 
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ARCHAEOLOGICAL  !': ICONN ALLIANCE  OF 
LEITH  CREEK  FLOOD  CONTROL 
PROJECT  AREA 


APPLICANT :  U.S.  Army  Engineer  District,  Charleston  Corps 

of  Engineers 

PROJECT  NAME:  Alternative  Channel  Conveyance  Improvement  Plan 

Leith  Creek,  Laurinburg,  N.C, 

LUC AT ION;  The  area  of  Leith  Creek  under  consideration,  begins 

at  the  bridge  over  Leith  Creek  on  Gill  3t.  Laurinburg 
N.C.  and  continues  to  the  L  &  S  Railroad  near  State 
Road  1645,  also  within  City  Limits  of  Laurinburg. 

CLEARINGHOUSE:  U.S.  Army  Engineer  District,  Charleston  Corps 

of  Engineers  — P.0.  Box  919  Charleston 
s.c.  29402 

Dates  OF  INSPECTION:  March  19,  23  and  24,  1976 

SURVEY  MADE  BY:  Dr.  David  A.  McLean,  Archaeologist,  and  crew. 

St.  Andrews  Presbyterian  College 
Laurinburg,  N.C,  28352 

AGREEMENT  BETWEEN:  St.  Andrews  Presbyterian  College,  Dr.  David  A. 

McLean  and  U.S.  Army  Engineer  District,  Chariest 
Corps  of  Engineers,  Charleston,  S.C. 


CONTRACT  PROPOSAL  NO: 


PROCEDURE 


Survey  began  at  the  Bridge  on  Gill  St.  and  followed  the 
Horthern  bank  of  Leith  Qreek  covering  100  feet  from  said 
Creek  to  the  L  &  S  Railroad  near  State  Road  1645.  ’Wherever 
land  appeared  above  water  samples  of  soil  (50’  x  50')  sifted 
and  inspected.  No  evidence  of  prehistoric  or  historic  occupati, 
was  found. 

Beginning  at  L  &  S  Railroad  near  State  Road  1645  and  returning 
up  Leith  Creek  on  the  Southern  side  to  Bridge  on  Gill  St. 
Samples  were  taken  (50f  x  50')  wherever  possible.  No  evidence 
of  prehistoric  or  historic  occupation  was  found.  Approximate! 

350  tests  were  made.  (See  Glossary). 

Most  of  the  terrain  was  muddy,  swampy,  and  where  you  could  walk 
on  dry  land,  congested  with  briars  and  privett  bushes. 


Latest  edition  of  the  National  Register  of  Historic  Places 
(Federal  Register,  Vol.  40  No.  24,  Tuesday,  February  14,  1975) 
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ARCHAEOLOGICAL  RECONNAISSANCE  OF  ]  SITH  CREEK 


Fage  2 


and  all  monthly  supplements  were  consulted  to  ascertain 
if  any  of  the  property  located  within  100  feet  on  either 
side  of  Leith  Cree'c,  Laurinburg,  N.C.  from  Gill  St.  to 
the  L  &  5  Railroad  near  State  Road  1645  contained  areas 
nominated  to  the  Register..  NONE  WERE  FOUND 

3. 

Dr.  Pat  Garrou  of  the  North  Carolina  Bureau  of  Archives  and 
History,  Archaeology  Section,  was  consulted.  He  researched 
the  project  under  investigation  and  reported  that  as  xfar 
as  he  could  ascertain,  the  property  was  clear  of  any  site, 
either  prehistoric  or  historic  as  recorded  in  the  National 
Registry  or  nominated  to  same. 

President  of  the  Local  Historical  Society  was  consulted 
and  he  stated  that  there  were  no  sites  on  the  above  property 
that  had  ever  been,  or  now  being  recommended  to  the  National 
Registry  of  Historic  Places. 

4. 

Research  into  literature  and  documentary  papers  revealed 
no  evidence  of  either  historic  or  prehistoric  sites. 

5. 

On_the -ground  (and  water)  reconnaissance  was  conducted 
as  previously  mentioned  in  Section  #1  of  this  report. 

No  evidence  of  sites  either  prehistoric  or  historic  were 
found. 

AS  FAR  AS  I  AM  ABLE  TO  ASCERTAIN,  THERE  ARE  NO  PREHISTORIC 
OR  HISTORIC  SITES  OF  ANY  SORT  ON  THE  PROPERTY  100*  ON  EITHER 
SIDE  OF  LEITH  CREEK  FROM  GILL  ST.  TO  THE  L  &  S  RAILROAD  NEAR 
STATE  ROAD  #  1645. 

/-#ui  J  ft  '7n  o. 

Archaeologist, 

St.  Andrews  College 
Laurinburg,  N.C.  28352 


March  25,  1976 


GLOSSARY  OF  TERMS  USED 


********** 


Diagnostic  Sites 

Site :  Where  one  or  more  artifacts  arc  found 

Insignificant  Site:  Where  surface  collection  is  adequate  to  document 

previous  occupation  or  activities.  No  reason  to  impede  construct i\ 
or  destruction  of  site. 

Important  Site:  Where  surface  collection  is  inadequate  tc  document  p: 

occupation  and  indicate  that  there  is  more  to  be  found  undet yrnun  1 , 
not  enough  to  be  nominated  to  the  National  Registry,  but  enough  to 
recommend  salvage  archaeology. 

Significant  Site:  Site  or  sites  with  important  artifacts  that  would 
indicate  the  need  for  careful  exesvation  and  preservatipn.  Such 
site  would  be  recommended  for  nomination  to  the  National  Registry. 


Methods  of  Surface  Examination 


Dogleash  Technique:  Where  one  end  of  a  ten  metre  string  is  tied  to  thi 
searcher  and  the  other  to  a  post  in  the  center  of  the  site.  The 
searcher  rotates  in  the  site  until  string  is  wound  up.  This  insure 
careful  survey  of  site. 

50'  by  50'  Technique:  Where  visibility  of  the  ground  is  poor  and  rec ov<  t 
of  artifacts  by  the  walkover  technique  is  poor  or  impossible,  then 
samples  of  earth  (12  qts.)  are  removed  at  50  sq.  intervals,  sifted 
to  recover  artifacts. 

Walkover  reconnaissance  technique:  Where  visibility  of  the  ground  or 
earth  is  good  and  artifact  recovery  is  good,  searcher  covers  the 
ground  in  approximately  10  ft.  Intervals  collecting  artifacts  ivies- 
on  top  of  ground. 


********** 


Salvage  Archaeology:  When  survey  indicates  that  mitigating  action  is  nt-Ls. 
and  a  delay  in  construction  is  requested  while  rapid  excavation  is  mod*, 
to  ascertain  and  recover  as  much  information  as  possible  before  site  i 

destroyed. 


Janies  E.  Holshouser,  Jr. 
Governor 

Grace  J.  Rohrer 
Secretary 


STATE  OF  NORTH  CAROLINA  • 

Department  of  Cultural  Resources 
Raleigh  27611 


April  6,  1976 


Division  of  Archives  anti  History 
Larry  E.  Tise,  Director 
State  Historic  Preservation  Officer 


Colonel  Harry  S.  Wilson,  Jr. 

US  Army  Corps  of  Engineers 
Post  Office  Box  919 
Charleston,  South  Carolina  29402 


Pear  Cc1  oriel  Wilson: 


> 


Archaeology  Section  staff  have  reviewed  a  report  from  Dr.  David  McClean 
of  St.  Andrews  College  concerning  an  archaeological  sur  »y  that  he  conducted 
on  Leith  Creek,  Laurinburg,  North  Carolina.  This  survey  was  conduc'ed  under 
.  ntract  with  your  offic#  in  connection  with  the  Leith  Creek  Altern  itive 
Channel  Conveyance  Plan  Project  for  Laurinburg. 


Dr.  McClean  reported  that  his  archaeological  survey  revealed  no  sites 
of  any  kind  were  present  in  the  project  area.  The  Archaeology  Section 
concurs  with  Dr.  McClean' s  report,  and  recommends  that  immediate  archaoolog  al 
clearance  be  granted  for  this  project. 


In  view  of  Dr.  McClean' s  report,  we  remove  our  objection  of  November  24, 
1975.  Thank  you  for  your  cooperation  in  this  matter.  Please  call  upon  us 
if  we  can  be  of  further  service. 


*• 


Sincerely  yours. 

Ay  f-'Aw 

Larr/  E.  Tise 

LET:e 

cc:  Dr.  David  McClean 


The  frnegoing  comments  are  rendered  as  a  free  service  of  the  State  Historic  Preservation  Off  _ _r 
and  the  staff  of  the  Division  of  Archives  and  History,  Department  of  Cultural  Resources  to  .i  .  st 
applicants,  governmental  agencies,  and  other  institutions  in  complying  with  tiie  roouirom  ' ■,:%  of  one 
or  more  of  the  following  lav/s,  orders,  or  statutes:  P.L.  59-209,  7-1-292,  85-11,  i9  '-5,  91- 190,  93- 
291  ,  93-383:  Executive  Cider  11593;  36  CFR  800;  G.  S.  70,  I  13-279,  !  I  3 A,  121-1,  I  2'  -S,  I  21  -I  ?, 
121-22,  136-12.1.  Further  information  on  the  review  process  and  leg  >1  f'Nuircirev-  rer.w  :--g  his¬ 
torical  and  archaeological  resources  nay  be  found  in  "Environmental  Assessments  ...  Hi, tor. cal 
Archaeological  Resources:  Policies  a-  I  lhocedu.cs  of  the  North  Carolina  State  H  st  ■  c  Preser- 
V  It  ton  Officer  ■  ud  the  Department  of  Cultui.il  Resources."  a  copy  of  v  hirh  will  he  sent  to  i-.;e--ste  1 
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October  8,  1976 


Mr.  Steve  Morrison 
U.  S.  Army  Corps  of  Engineers 
P.0.  Box  919 
Charleston,  SC  29^02 

Dear  Mr.  Morrison: 

We  enjoyed  your  visit  on  September  22  and  were  especially 
glad  to  hear  of  the  possibility  of  developing  the  Leith 
Creek  Flood  Control  Project  as  a  recreation  area. 

Over  the  past  several  years,  I  have  heard  many  people  talk  of 
developing  Leith  Creek  as  a  recreational  greenbelt  and  we 
view  the  Corps's  efforts  with  the  Leith  Creek  Project  as  the 
key  to  this  hope. 

We  appreciate  your  sharing  this  information  with  us  and  look 
forward  to  working  with  you  and  your  office  in  making  Leith 
Creek  a  lasting  benefit  to  the  Laurinburg  community. 

Sincerely  yours, 

Stephen  C.  Floyd 
Acting  City  Manager 

SCF/brc 


303  tUEST  CHURCH  STREET 


P.0. 883  ISC 
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9!3  276-8324 


^Scotland  County  SPatks  and  Slcc'ication  Commission 


H  I  N  f  I  >  M.  U  OC  jR  rniJMtN 
jjAMjlt.  SNLk!)  iiiJMAN 

M  n  It.  IN  ALP  f’OIf  AT 
W  L  BAKLH 
j  F'Ollt  M  CCfiCCN 
j4M|  S  M'Ll  iGAN 
M  i  l  AS 

TOM  V.  H-Ti.  .:»’K 
L  •  f.C  \N  M  ■  t\  AY 
N  A  :«.  >  SHf.1  LCT 
HARl _EC  JOHN  ST  ON 
Li  OUlSE  JAC  r\SON 

WLLIAM  j  SCOTT. 

L<icunvE  DiRi^r.'jH  St  c me ta»y 


October  29,  1976 


P.  O.  Box  1910  1835  South  Main  Street  Phone  913  270-0412 

LAURINBURG,  NORTH  CAROLINA  28352 


■  :.t; 


4  .Ml 

J 
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Not  th  Carolina  Department  of 
Natural  &  Economic  Resources 


J  AMI-  S  H  HLINT,  JR  ,  GOVERNOR  .  HOWARD  N.  LEE,  SECRETARY 


April  21,  1977 


P  O  tl'  l\  J  Jr.S1 
RAL l.H  ,11  2761  1 

II  IH'MUM  'Ml  7 3i  :  if  I 


Colonel  Harry  S.  Wilton,  Jr. 

District  Eng  i  nee  r 

Cl  .ir  lesion  District,  Corps  of  Engineers 
P.  0.  SL-.v  9 1 A 

Charleston,  South  Carolina  29^01 
Dear  Colone 1  Wi 1  son: 

This  letter  is  to  inform  you  of  the  State's  position  on  the  proposed 
Leith  Creek  Floo.l  Control  Project  (Sec.  205)  in  Laurinburg,  Scotland  County, 
North  Carol i na . 

On  April  1A,  1977,  the  Environmental  Management  Commission,  upon  receiving 
a  favorable  recommendation  from  the  staff  of  this  Department,  unconditionally 
approved  the  Detailed  Project  Report.  The  Commission  has  the  statutory  respon¬ 
sibility  to  review  projects  of  this  type.  Their  action,  therefore,  is  the  Slate- 
final  approval  for  the  Leith  Creek  project. 

With  kindest  regards  and  best  wishes,  I  am 
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|\\  f  i  i'i  h  m  |  ,  i  r-  ..  i:  n- 

P  V  (  -t-»  j  a*s.-  '  1  nC.X  i  I  1  Oil  I  U  U^\ 

1  \  Natu;al&  Economic  Resources 

(AMish  »H'M  M'  t.f'Vl  KWOK  .  HOWARD  N.  LL  f  ,  St  CRf-TARY 

April  21,  1977 


I'  U  1-M'  . 
k  A  I  I  |1  ,H  . 


I  f  l  i  flf.  -M 


•  -b7h0 


Co  loin.- 1  Hurry  9.  Wilson,  Jr. 

D  i  s  (  r  i  c  t  E  : .  - 1  i  t  :  i  i 

Chur  :  •  d  >  ’  i  .  t  ,  i . of  E  nr;  i  nee  r:> 

P.  0.  Bu>  9 1 d 

C'uir  I  (.  : ! ... r  Sc .i i  ■ !  .  i  ii. i  2d 90 1 


A  staff  I. -.v  of  the  Lei  th  Creek  Project  (Sec.  205)  was  conducted  to 
prepare  rvco;:.n.  ad  i :  i  to  t  he  Environmental  Management  Cor.-.-  i  ss  i  on  .  Fo  I  1  nw* 
up  on  tlvr  .  or:-.  :i :  i  re!  i  a  D-d  that  sene  of  them  were  over-stated.  For 
example,  on  eld  'note  sedi.nt  monitoring  plan  does  not  seem  to  be  justified 
in  •  h  i  s  cose.  W.-  do  urue  'on:  to  use  sediment  basins  or  other  means  to  keep 
the  downs t  rear:  se.liikut  load  to  a  minimum  during  and  after  construction. 

I  have  at  t  .  lo  )  cr  pie:,  of  sea  of  the  substantive  com*,ciits  on  the  project  . 
Tiles.:  are  j :  is*  '■  i . ;  ■  i  joi  your  i  n  f  o  r  wa  t  i  on  and  consideration  in  carrying  out  this 
and  oilier  pro  je.  t  *. .  Th'.-  assents  are  no*  requirements  or  conditions  on  project 

approval.  As  Sec i et  ary  Lee  stated  in  his  letter  to  you,  the  Environmental 
Mars:  ;.  i  ;  L:>  .  i  ■  i  ■  :i  I  is  approved  the  project  unconditionally. 

Please  let  s.'s  know  if  I  can  be  of  assistance  with  this  project  or  with 
other  a,.:  i  v  i  I  i '  of  your  District. 


Sincerely  yours, 


■e=5?^«r'WV- 


John  Morris 

Water  Resources  Development 


At  to  eh. ment 
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TO:  !  ah  n  t  - 

i  r.OM :  ■' .  .  .  :■  ;  > ; 

SO;vj:Cl  :  •..*.  i  V  t>  •  v’  f  i'  vd  Control  Detailed  Project  Report 

We  lie.'  c  <“.*•*;> !  <_  toil  our  review  of  the  snail  flood  control  project 
which  the  S  .  Ar,-v  Corps  of  Engineers  proposes  to  construct  on  Leith  Creek 

Wo  i  !  •.  .;M  c  rr ..  i  ,j  1  to  the  analysis  of  the  project,  there  arc  some 

i'  ■>  '■■  ■  '  -  '  'i  *  •  i  •i-erono-oi  c  description  of  the  county.  The  projected 

i  ...n  in  "'aragr  .oh  2'J  ,  page  f.  - 1  2  ,  appendix  I  i 

;  .  :  i  t  ...  •  t  nun  Series  '  £  ‘ .  The  April  1976  projections  for 

Nor  to  Co  r.  - 1  i ; ; ,  ho'  d  on  disaggregated  OSERS  "E"  for  North  Carolina  give 
3  i  ,  ci  "J  o  fo:  2'j'i.  Ho.-.vvl  r ,  projections  by  the  North  Carolina  Department  of 
1.  iiurol  .V'd  fc'...u.o vvi  c  Resources  aie  considerably  higher  than  disaggregated 
0.:r  c'ivn-,  for  Scotland  County  for  2020  are  57,200  Series  C; 

evi  *•  Set  i  E.  On  July  1,  1975  Scotland  was  estimated  to  have  a  popu- 

i :  i'  .  This  was  an  increase  of  11.3  percent  from  1970,  and  far 

i  :  :  :•  avt-r, increase  for  the  State  of  7-2  percent.  This  is  a 

<•'  r '  v  •  :  ;•  st  i  rends ;  if  it  continues  the  population  will  greatly  cx- 

l  ‘  ;  j  •.••hi  ch  indicate  the.  county  will  grow  less  rapidly  than  the 

_  i  a  . 

The  April  15/6  f  F.A  disaggregations  of  North  Carolina  published  by 
:  ...  v1  /  '  ’  t  :  c  0  i  v  i  •  ion  of  the  Corps  projects  per  capita  income  in  the 

county  in  / C20  at  0j,5J o  in  1567  dollars.  This  is  considerably  less  than 
tkw  uro  i  <■•{.  i  i  on  in  paragraph  31,  and  reflects  the  fact  that  per  capita  income 
in  tin  count,  is  loss  than  that  for  the  Yadkin- Pee  Dee  Basin. 

Wo  I.  ■':.••;■  iv )  objections  to  the  plan  recommended  by  the  District 
Tie-  f  i  t -cos  t  ratio  is  favorable  and  there  appears  to  be  a 

•  /irs  : 1  disruption.  The  recommended  plan  will  certainly 
1  '  ■  ■  ■  • structures.  The  Cities  of  Laur inburg  and  East 

•suiis'd  to  pass  flood  plain  ordinances  to  insure  that 
.  i  i.  ,  •»:  on  lands  protected  by  the  channel  improvements.  The 

■  and  associated  recreation  seems  a  most  progressive 

ii.  i he  recreation  benefits  seem  to  be  calculated 
•  ■  •  i  •  •  •'  inn  this  phase  of  the  project  even  better  than  shown. 


i  r  .■!.••  ,  •  r  . 
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took  Flood  Control  Project 


dor  j~c*nt  lias  been  reviewed  and  we  concur  in  the  rela- 
’ \<e  impacts  to  fish  and  wildlife  resources  which  will 
i  o o s e d  plan. 

of  losses  has  been  effected  by  reducing  the  length 
tier!  Iro'.i  that  which  teas  originally  proposed. 

"he  i'rinciples  and  Standards  evaluation  procedure  which 
hi  Corps  has  resulted  in  a  more  cost  effective  and  less 
.'imagine  project. 

trained  to  point  out,  however,  that  widening  the  channel 
i  vi-'iO  feet  will  reduce  the  depth  of  water  to  one- 
depth.  Considering  the  fact  that  the  stream  is 
ng  a  ''small"  volume,  it  follows  that  during  non-flood, 
i.w  conditions,  there  will  be  very  little  water  in  tlie 
Paring  inich  of  the  time  it  could  be  a  20  to  30  foot 
rough  the  city  with  the  primary  source  of  water  being 
•  •  drain  fields.  It  seems  to  us  that  this  would 
i  •>  a  high  use  recreational  park  situation. 

I'  improved  bv  shaping  the  new  channel  so  .as  to  maintain 
n-.. iderably  lower  than  the  other  and  encouraging  a 
into  the  chaiuiel  on  the  tapered  shallow  side.  The 
of  nurse,  t>e  on  the  Jar  side  where  the  trees  and 
a: e  not  as  completely  removed.  Ibis  would  provide  for 
!!■'.  and  preservation  of  fish  habitat  whereas  a  3‘3 
vnnld  result  in  no  livable  habitat  for  fish 
: ; ■ : i  ;:..i  i  hi  1  ow  1  1  ow. 
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MEMO  TO  Tom  Famines  tool. 


January  26,  1977 


Another  vay  to  accomplish  this  objective  would  be  to  install  one 
or  two  low  dams  to  maintain  a  ribbon  of  water  35  feet  wide  and  two  or 
three  feet  deep  through  the  park.  This  might  be  aesthetically  more 
pleasing  than  t  he  d •  .  i •  i  d<  so  r i  bed  above.  It  would,  however,  require 
periodic  removal  <>i  a-  on lated  sediment.  One  vay  to  reduce  clogging 
the  1.97  miles  with  'i'  :it  would  be  to  install  two  or  three  sediment 
traps  at  points  of  easy  access  and  dip  them  out  as  needed. 

TSC : en 


Appendix  2 
A-26 


DIVISION  OF  ENVIRONMENTAL  MANAGEMENT 


AIR  QUALITY  SECTION 
January  19,  1977 


MIMorandjjm 

TO:  Lafayette  Jones,  Field  Office  Manager 

FROM:  Alan  P.  Grainger,  Engineering  Technician  III 

Air  Quality  Section 

SUBJECT:  Leith  Creek  Flood  Control  Project 
Scotland  County,  North  Carolina 

The  document  listed  above  has  been  reviewed,  and  the  following 
comments  are  provided: 

Any  open  burning  conducted  for  this  project  must  be  in  compliance 
with  the  North  Carolina  Open  Burning  Regulation  (No.l.) 

Proper  steps  should  be  taken  to  minimize  dust  created  by  this 
project. 

APG/gc  # 

cc:  Central  File 
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February  17,  1977 


MEMORANDUM  TO:  Lafayette  N.  Jones,  Field  Office  Manager 
South  Central  Field  Office 

FROM:  Floyd  R.  Williams,  Land  Quality  Section 

SUBJECT:  Leith  Creek  Flood  Control  Project 

If  greater  than  one  acre  of  land  is  to  be  disturbed,  an  erosion  control 
plan  will  be  required.  This  plan  should  be  submitted  to  the  Land  Quality 
Section,  D-NER,  at  least  30  days  prior  to  commencement  of  the  land- 
disturbing  activity.  The  plan  must  be  reviewed  before  construction  can  begin 

• 

FRW/fbc 
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WATER  QUALITY  COMMENTS  ON  TEE  DETAILED  PROJECT .REPORT 
Leith’s  Creek  Channelization  Project 


The  major  adverse  impact  on  surface  water  quality  resulting  from  the 
project  will  be  an  increased  sediment  load  to  Leith  Creek  (Class  C  Swamp, 
7Q10-0.04  cfs).  The  methods  by  which  the  levels  of  sediment  loading  are 
predicted  contain  assumptions  and  arbitrarily  fixed  parameters  which  may 
produce  considerable  error  in  the  results.  Thus,  it  is  not  possible  to 
accurately  predict  the  occurrence  of  water  quality  standard  contraventions 
cu-_  to  increased  levels  c£  turbidity.  However,  based  on  the  experience.  of 
Division  of  Environmental  Management  personnel  with  similar  Corps  of  Engi¬ 
neers  projects  in  other  regions,  turbidity  standard  contraventions  are 
anticipated  in  the  1.97  miles  to  be  channelized  by  the  project  and  in  a 
two  pile  segment  immediately  downstream  from  the  project  reach.  This  is 
approximately  the  same  segment  of  stream  which  assimilates  the  effluents 
from  a  niaiber  of  treatment  plants  in  the  area.  The  bottom  of  the  dissolved 
oxygen  sag  curve  resulting  from  the  effluents  discharged  by  the  Laurinburg 
Industrial  (0.024  KGD)  and  Eaton  Corporation  (0.005  KGD)  wastewater  treat¬ 
ment  plants  is  predicted  to  occur  75  feet  upstream  from  the  upper  end  of 
the  proposed  channel.  A  similar  type  of  sag  point  due  to  the  discharge 
from  the  City  of  Laurinburg ?s  Leith  Creek  Wastewater  Treatment  Plant  (2.0  KGD) 
occurs  two  miles  below  the  confluence  of  Leith  Creek  and  Little  Creek. 

This  location  is  approximately  one  mile  downstream  from  the  furthest  point 
expected  to  experience  turbidity  violations.  The  stream  bottom  in  the 
section  proposed  for  channelization  is  expected  to  have  considerable  amounts 
of  oxygen  demanding  compounds  in  it,  some  from  natural  conditions  and  some 
as  a  result  of  the  treatment  plant  effluents.  These  materials  will  be  re¬ 
suspended  by  the  project  and  may  exert  oxygen  demand  in  a  stream  segment 
already  in  continual  danger  of  dissolved  oxygen  standard  contraventions 
(several  are  noted  in  the  basin  plan).  None  of  the  mentioned  treatment 
facilities  are  currently  producing  an  effluent  of  sufficient  quality 
(BCD^a5sg/l;  NH3*2mg/l)  to  maintain  the  stream  for  its  assigned  best  use, 
fish  propagation.  The  0.005  KGD  discharged  by  Eaton  Corporation  must  comply 
with  final  effluent  limits  before  July  1,  1977,  but  the  others  are  scheduled 
to  be  upgraded  according  to  the  Laurinburg-Kaxton  201  Facilities  Plan 
(currently  in  State  review),  which  probably  will  not  reach  the  construction 
phase  until  after  the  completion  of  the  proposed  channelization  and  following 
the  time  of  the  major  adverse  impact  (six  months  to  a' year  following  the 
project). 

It  Is  recommended  that  the  proposed  project  be  arm  ended  to  include  in-' 
stream  sediment  basins  to  reduce  downstream  sedimentation  and  a  turbidity  and 
suspended  solids  monitoring  program  to  establish  the  magnitude  of  the  impact 
due  to  sediment  transport. 
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One  basin  should  be  located  at  the  downstream  end  of  the  proposed 
channel,  and  three  nore  basins  should  be  placed  at  appropriate  sites  at 
one  half  nils  intervals  upstrean  frcn  the  first  basin.  These  basins  should 
be  caintained  throughout  the  construction  phase  of  the  project.  The  basins 
nay  have  the  additional  benefit  of  providing  sanctuaries  for  fish  during 
low  flow  periods,  although  by  virtue  of  their  intended  purpose,  they  will 
not  be  permanent. 

The  turbidity  and  suspended  sclids  monitoring  program  should  include 
the  following  sampling  stations: 

1.  Leith  Creek  at  the  L  &  S  Railroad  culvert  or  the  bridge  on 
SR  1645,  the  downstream  end  of  tbe  proposed  channel. 

2.  Leith  Creek  at  the  Gill  Street  bridge,  the  upstream  end  of 
the  proposed  channel. 

3.  Leith  Creek  at  the  SR  1603  bridge,  approximately  0.6  mile 
below  the  downstream  end  of  the  proposed  channel. 

4.  Little  Creek  at  the  U.S.  74  (Business)  bridge. 

5i  Leith  Creek  at  the  D.S.  74  (Bypass)  bridge,  approximately 
0.8  mile  below  the  downstream  end  of  the  proposed  channel. 

6.  Leith  Creek  at  the  SR  1609  bridge,  approximately  1.5  miles 
below  the  downstream  end  of  the  proposed  channel. 

7.  Leith  Creek  at  the  SR  1619  bridge,  approximately  3.9  miles 
below  the  downstream  end  of  the  proposed  channel. 

Sampling  frequencies  should  vary  depending  on  when  and  where  they  are 
taken,  with  the  following  suggested  schedule: 

1.  Pre-project  grab  samples  should  be  obtained  from  all  stations 
and  analyzed  for  three  non  rainfall  days  and  three  rainfall  days. 

2.  During  the  project,  all  stations  should  be  monitored  daily  by 
grab  samples. 

3.  For  tbe  first  six  month  period  following  the  completion  of  the 
project,  all  stations  should  be  monitored  weekly  by  grab  samples. 

4.  Following  the  first  six  month  period  after  construction,  sampling 
frequency  will  depend  on  the  results  obtained  from  the  previous 
analysis.  At  a  minimum,  this  sampling  should  be  bimonthly  by 
grab  sample  and  should  last  until  five  years  following  the 
completion  of  construction. 
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<Scotland  County  Snaths  and  £Rec>ieation  Commission 


HENRY  McLEOO.  Chairmen 

DUNCAN  MeKAY.  Vice-Chairman 

J  ROBERT  GORDON 

O  M  GRAHAM 

ELOUISE  JACKSON 

HARLEE  JOHNSTON 

DAVID  MCNAIR 

JAMES  E  MILLIGAN 

H  REGINALD  POTEAT 

NANCY  SHELLEY 

SAMUEL  SNEAO 

ALLAN  THAMES 

OR  OAVIO  WILLIAMS 

WILLIAM  J  SCOTT.  Secretary 
Eiecuf'tre  Oifctot 


P  O  Box  1910  —  1835  South  Main  Stre< 
Laurinburg,  North  Carolina  28352 
Telephone  (919)  276-0412 


July  20,  1977 


Mr.  David  Harris 
Corps  of  Engineers  Office 
P.0.  Box  919 
Charleston,  SC  29402 

Dear  Mr.  Harris: 

The  Scotland  County  Parks  &  Recreation  Commission  met  July  12  and  officially 
endorsed  the  Leith  Creek  Project  in  Laurinburg.  The  Parks  &  Recreation  Commission 
voted  unanimously  to  support  the  project  which  includes  the  strip  park  along  the 
creek.  * 

This  project  will  benefit  Laurinburg  and  Scotland  County  for  many  years  and 
will  provide  a  better  quality  of  life  for  the  citizens. 

Please  keep  us  informed  on  your  plans  and  thank  you  for  the  opportunity  to 
express  our  interest  in  this  development. 


Sincerely, 

William  J.  Scott 
Executive  Director 


WJS/dmc 


Appendix  2 
A-31 


f07*?  M/i'i 


Ai 


PUBLIC  NOTICE 


DEPARTMENT  OF  THE  ARMY 
Charleston  District,  Corps  of  Engineers 
P.  0.  Box  919 

Charleston,  South  Carolirfa  29402 


SACCO-P  16  June  1977 

Refer  to:  P/N  77-SA-217 

(Leith  Creek  Flood  Control  Project,'  Laurinburg,  North  Carolina) 


TO  WHOM  IT  MAY  CONCERN: 

The  Charleston  District,  Corps  of  Engineers,  Charleston,  South 
Carolina,  proposes  to  perform  the  work  described  herein  with  due 
consideration  and  review  being  given  to  the  relevant  provisions 
of  the  following  laws: 

1.  Federal  Water  Pollution  Control  Act  Amendments  of  1972 
(PL  92-500). 

■■  -  2.  The  National  Environmental  Policy  Act  of  1969  (42  U.S.C. 

4321-4347).  \ 

3.  The  Fish  and  Wildlife  Act  of  1956  (16  U.S.C.  47-2a  et  seq)  , 
the  Migratory  Marine  Game  -  Fish  Act  (16  U.S.C.  760c  -  760g)  and  the 
Fish  and  Wildlife  Coordination  Act  (16  U.S.C.  661 -666c). 

4.  The  National  Historic  Preservation  Act  of  1966  (8D  Stat. 
915,  16  U.S.C.  470). 

5.  The  Coastal  Zone  Management  Act  of  1972  (16  U.S.C. 

1456  (c)(1)  and  (2),  86  Stat.  1280). 

6.  The  Marine  Protection,  Research  and  Sanctuaries  Act  of 
1972  (PL  92-532). 

7.  The  Endangered  Species  Act  of  1975  (PL  73-205). 

8.  Section  205  of  the  1948  Flood  Control  Act,  as  amended. 


PROJECT  DESCRIPTION: 

General .  The  proposed  plan  of  improvement  for  flood  control  in 
the  Leith  Creek  Basin  is  a  combination  structural  and  nonstructural  plan. 

The  structural  measures  consist  of  cleaning  and  widening  the  existing 
channel  for  a  total  distance  of  1.97  miles  and  replacing  two  highway 
bridges,  and  relocating  two  water  mains  and  one  sewer  line.  Nonstructural 
measures  consist  of  passage  of  regulatory  measures,  by  the  local  sponsor, 
to  control  the  residual  flood  plain.  The  proposed  plan  also  includes  a 
greenway  park  with  a  bike  and  walking  trail.  Details  of  each  facet  of 
the  project  are  included  hereafter. 

Channel  Modification.  Channel  modifications  would  consist  of  widening 
and  cleaning  the  existing  channel  a  distance  of  3.97  miles.  (sec  Plate  1.) 
Bottom  widths  would  vary  from  35  feet  in  the  reach  between  the  Laurinburg  and 
Southern  Railroad  (Station  65+70)  and  N.  Main  Street  (Station  162+60)  to 
30  feet  between  N.  Main  Street  and  the  end  of  the  project  at  Gill  Street 
(Station  169+00).  Channel  side  slopes  arc  designated  as  2  horizontal 
to  1  vertical . 
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Bridge  and  Utility  Modifications.  Bridge  modifications  consist 
of  removal  and/or  replacement  of  the  McKay  and  Carver  Street  bridges. 

Utility  modifications  include  replacement  of  two  water  mains  and 

one  sewer  main.  Bridge  and  utility  modifications  are  the  responsibility 

of  the  local  project  sponsor. 

Disposal  Areas.  Materials  excavated  would  be  deposited  in  areas 
adjacent  to  the  creek  and  to  a  maximum  height  of  four-feet.  All  disturbed 
areas  would  be  smoothed  and  seeded  with  grass.  Visibly  disturbed  areas 
of  all  elements  surrounding  the  project  would  be  landscaped  to  provide 
an  attractive  appearance.  A  greenway  park,  consisting  of  a  bike  trail 
and  picnic  facilities,  would  be  constructed  adjacent  to  the  creek  in 
the  reach  between  Church  Street  and  Gill  Street,  on  aveas  other  than 
wetlands. 

Approximately  12,500  cubic  yards  of  materials  excavated  in  the 
lower  reach  of  the  project  below  Church  Street  would  be  deposited  in 
permanently  or  periodically  inundated  wetlands  on  one  side  of  the  creek 
(See  Plate  2  for  details.)  This  would  be  accomplished  by  forming  disposal 
mounds  with  adequate  breaks  to  allow  local  drainage.  The  wetland  area 
which  would  receive  fill  material  now  receives  pollutant  discharges  from 
several  sources.  As  a  result  of  these  discharges,  the  normally  small 
discharge  of  the  creek  and  the  frequent  disposal  of  trash  and  garbage 
from  impinging  developments,  the  water  quality  in  this  reach  is  poor. 

Fish  and  wildlife  habitat  in  this  reach  has  been  described  as  "marginal 
at  best"  by  the  U.  S.  Fish  and  Wildlife  Service.  Final  selection  of 
disposal  sites  in  this  area  would  depend  on  ability  of  local  sponsor 
to  acquire  rights-of-way. 

Alternate  methods  of  disposal  have  been  considered.  Hauling  of 
excavated  material  by  truck  to  nearby  highland  disposal  areas  would  require 
access  roads,  the  construction  of  which  would  involve  more  fill  and  more 
filled  aTea  than  the  12,500  cubic  yards  to  be  removed  from  the  creek. 

Pumping  to  upland  sites  would  be  the  most  environmentally  acceptable 
alternative,  but  would  require  special  equipment  just  for  this  purpose. 

The  relatively  small  amount  ot  material  (12,500  cubic  yards)  is  insufficient 
to  justify  the  additional  expense  for  the  protection  of  a  poor  to  marginal 
area. 


Slope  Protection.  Channel  transition  would  be  required  in  the 
vicinity  of  Commonwealth  Avenue  and  the  SCL  Railroad.  In  this  reach,  the 
design  channel  must  transition  from  35-foot  bottom  with  2:1  side  slopes, 
to  a  20- foot  bottom  with  1:1  side  slopes  in  order  to  utilize  the  existing 
Commonwealth  Avenue  Bridge.  Sacked  sand-cement  riprap  would  be 
used  in  this  reach  for  slope  protection.  This  type  of  protection  consists 
of'the  placement  of  cloth  sacks  filled  with  a  cement  mixture  and 
securely  tied.  Each  sack  would  be  hand  placed  and  pushed  into  firm  contact 
with  adjacent  sacks.  The  riprap  would  be  thoroughly  wetted  as  work  progresses 
in  order  to  form  a  bond  between  adajeent  sacks.  See  Plate  3  for  details  of 
riprap  placement. 

Recreation  Facilities.  Recreational  facilities  included  as  part  of 
the  recommended  plan  include  the  construction  of  a  greenway  adjacent  to 
Leith  Creek  beginning  at  the  Church  Street  Crossing  (Station  105+50)  and 
extending  to  the  upper  project  limits  of  Gill  Street  (Station  169+00),  a 
total  distance  of  6,350  feet.  The  greenway  would  be  constructed  on  one  bank 
only  and  would  include  a  four-foot  wide  bituminous  surfaced  trail  for  biking 
and  walking  and  would  also  include  periodically  spaced  picnic  tables  and 
Two  picnic  sites  have  been  located  in  the  vicinity  of 
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Carver  Street  behind  a  complex  of  low  rent  apartments  and  in  the  vicinity 
of  McKay  Street  near  the  elementary  school  and  playground.  Each  picnic 
site  would  contain  two  tables  and  one  trash  receptacle.  Park  benches  would 
be  located  at  road  crossings  where  picnic  sites  are  not  planned  in  order 
to  serve  pedestrian  traffic  from  the  trail  and  from  each  respective  road. 
Ornamental  shrubbery  would  be  planted  in  appropriate  locations  to  beautify 
the  greenway  parks. 

The  purpose  of  the  Leith  Creek  flood  control  project  is  to  provide 
flood  protection  for  existing  structures  located  within  the  floodplain 
of  Leith  Creek  in  the  vicinity  of  Laurinburg  and  East  Laurinburg,  North 
Carolina.  Primary  benefits  resulting  from  project  construction  result 
from  the  reduction  of  flood  damages  in  residential  areas.  Additional' 
recreation  benefits  would  accrue  from  development  of  the  Greenway  Park. 

Large  scale  drawings  of  the  proposed  project  are  available  for 
review  in  the  Charleston  District  Office,  Charleston,  South  Carolina. 

Disposal  areas  are  located  adjacent  to  the  creek  and  would  be  shaped 
and  landscaped  to  blend  with  the  natural  setting.  Disposal  areas  would 
be  on  one  bank  only.  Total  excavated  material  for  the  entire  project  is 
estimated  to  be  34,700  cubic  yards.'  Disposal  sites  have  not  previously 
been  designated  by  the  Administrator,  Environmental  Protection  Agency  (EPA) . 

Preliminary  review  of  this  application  indicates  that  an  Environmental 
Impact  Statement  (EIS)  will  not  be  required.  An  environmental  assessment  and 
negative  declaration  can  be  obtained  from  the  Charleston  District  upon  request 

Review  of  the  latest  published  version  of  the  National  Register  of 
Historic  Places  indicates  that  no  registered  properties  or  properties  listed  * 
as  eligible  for  inclusion  therein  are  located  at  the  site  of  the  proposed  work 
An  archaeological  reconnaissance  of  the  area  was  also  conducted  and  no  sites 
of  any  significant  archaeological  value  were  found.  •  • 

This  public  notice  is  being  distributed  to  all  known  interested 
parties  in  order  to  assist  in  developing  facts  on  which  a  decision  may 
be  made  by  the  Corps  of  Engineers  with  respect  to  the  disposal  of  dredged 
material  in  navigable  waters.  For  accuracy  and  completeness  of  record, 
all  data  in  support  of  or  in  opposition  to  the  proposed  work  should  be 
submitted  in  writing  to  the  District  Engineer  setting  forth  sufficient 
detail  to  support  convictions.  Any  person  who  has  an  interest  which 
may  be  affected  by  the  disposal  of  dredged  material  may  request  a  public 
hearing.  The  request  must  be  submitted  in  writing  to  the  District  Engineer 
within  thirty  (30)  days  of  the  date  of  this  notice  and  must  clearly  set 
forth  the  interest  which  may  be  affected  and  the  mamner  in  which  the 
interest  may  be  affected  by  the  activity.  All  submissions  should  be 
made  to  the  U.  S.  Army  Engineer  District,  Charleston,  P.  0.  Box  919, 
Charleston,  South  Carolina  29402,  in  time  to  be  received  on  or  before 

12  O'CLOCK  NOON,  MONDAY,  18  JULY  1977 


Colonel,  Corps  of  Engineers 
District  Engineer 


Appendix  2 

A-31* 


15' 


VARIES 


I  S'  MiN 


* V  G  *«TfB 


DISPOSAL 


3 

S' 


•>  Jkii 


design  Channel 


r~ 


3  5 


H 


SECTION 

no'Tca.  t 


NOTE 

BflOW  CHURCH  STRUT  APPROX  I?  500  cu  yd*  OF  EXCAVATFO  M  A  T  F  R  i  A  t 
Will  BE  Pi  ACE  0  IN  WETLANDS  ADJACENT  TQ  THE  CREEK  FROM  THE  LOWER 
PROJECT  LIMITS  STA  65  •  95  TO  $  T  A  9?  •  00  FINAL  SElECTiON  0» 
DISPOSAl  S'TES  Will  OfPfNO  ON  ABlUTv  0‘  lOCAi  SPONSOR  Tq  ACQUIRE 
RIGHTS  OE  WAYS.  EXCAVATED  MATE  R  l  A  l  Wilt  BE  0  f  W  0  S  T 1 0  N  SUCH  A 
MANNER  NOT  TO  INTERFERE  WITH  NATURAL  OR  A  iN  A  6  f  0*  ADJACENT  AREAS 


CORPS  OP  ENGINEERS  u  S  AKM\ 
CHARLESTON  SOUTH  CAROL  INA  t  .  (S  T  M 

TYPICAL  SECTION 

STA.  65+95  to  STA.  92+00 


CHANNEL  TRANSITION 
COMMONWEALTH  AVENUE 


SECTION  B 

PUBLIC  WORKSHOP 


PUBLIC  WORKSHOP 


TABLE  OF  CONTENTS 

ITEM  PAGE 

NOTICE  OF  PUBLIC  WORKSHOP  DATED  6  NOVEMBER  >375  B-2 

MAILING  LIST  FOR  NOTICE  OF  PUBLIC  WORKSHOP  B-4 

ATTENDEES  B->2 

TRANSCRIPT  OF  PUBLIC  WORKSHOP  B-16 

LETTER  FROM  THE  OFFICE  OF  UNITED  STATES  SENATOR 

JESSE  HELMS  >0  NOVEMBER  >975  B-39 

LETTER  FROM  THE  OFFICE  OF  THE  GOVERNOR  OF 

NORTH  CAROLINA  >2  NOVEMBER  >975  B-40 

LETTER  FROM  ROLAND  C.  BOWYER  21  NOVEMBER  >975  B-41 


RESPONSE  TO  LETTER  FROM  ROLAND  C.  BOWYER  DECEMBER!  975  B-43 

LETTER  FROM  NORTH  CAROLINA  DEPARTMENT  OF  CULTURAL 

RESOURCES  24  NOVEMBER  >975  B-44 

LETTER  FROM  WILLIAM  WINN  25  NOVEMBER  >975  B-46 

RESPONSE  TO  LETTER  FROM  WILLIAM  WINN  5  DECEMBER  >975  B-47 

LETTER  FROM  CONSERVATION  COUNCIL  OF  NORTH  CAROLINA 

>2  JANUARY  >976  B-49 

RESPONSE  TO  LETTER  FROM  CONSERVATION  COUNCIL  OF 

NORTH  CAROLINA  20  JANUARY  >976  B-50 


NQ. 


B-  1 


LIST  OF  EXHIBITS 

TITLE 


FOLLOWING  PAGE 


LIST  OF  SLIDES 


B  -  3  8 


PUBLIC  WORKSHOP 


1.  This  section  presents  a  transcript  of  the  public  workshop  held  at  the 
Scotland  County  Courthouse  in  Laurinburg,  North  Carolina,  on  20  November  1 975 - 
Approximately  60  persons  attended  including  local  property  owners,  local 
business  representatives,  county  and  municipal  government  officials  and  repre¬ 
sentatives  of  various  state  agencies. 

2.  The  workshop  consisted  of  an  introductory  session  to  inform  the  public  of 
the  purpose  of  the  workshop  and  to  briefly  describe  the  flood  problems  on 

Leith  Creek  and  possible  solutions.  Following  this  session,  the  people  attending 
were  divided  into  four  smaller  groups.  Each  group  selected  a  moderator  to 
report  their  groups  findings  and  conclusions.  The  small  groups  provided  individ¬ 
uals  the  opportunity  to  make  any  statement  they  desired  and  to  openly  discuss 
any  questions  they  had  concerning  the  study,  including  technical,  economic, 
ecological  and  environmental  matters.  Following  the  allotted  period  for  group 
discussion,  the  people  were  reassembled  to  hear  reports  of  the  group  moderators. 

3.  In  order  to  provide  a  complete  documentation  of  the  workshop  the  following 
items  have  been  included  in  the  order  listed: 

a.  Announcement  of  Public  Workshop 

b.  Mailing  List 

c.  List  of  Attendees 

d.  Transcript  of  Workshop 

e.  Subsequent  Correspondence 
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DEPARTMENT  OF  THE  ARMY 

CHARLESTON  DISTRICT,  CORPS  OF  ENGINEERS 
P  0  BOX  919 
CHARLESTON,  S.C.  29402 


6  November  1975 


A 


•  • 


The  City  of  Laurinburg,  North  Carolina,  and  the  U.  S.  Army  Corps  of 
Engineers  request  your  presence  at  a  public  workshop  concerning 
possible  flood  control  alternatives  for  Leith  Creek,  Scotland  County, 
North  Carolina.  The  workshop  will  be  held  on  20  November  1975  at 
7:30  P.M.  in  the  Scotland  County  Courthouse. 

Under  the  provisions  of  Section  205  of  the  1948  Flood  Control  Act,  as 
amended,  the  Corps  of  Engineers  has  initiated  a  detailed  study  of  the 
flooding  problems  on  Leith  Creek  in  response  to  a  request  for  such  a 
study  from  the  City  of  Laurinburg,  The  detailed  study  has  progressed 
to  the  point  that  a  public  workshop  is  required  to  discuss  problems 
concerning  flood  control  alternatives  in  the  study  area. 

The  purpose  of  the  workshop  is  as  follows: 

a.  Inform  the  interested  public  of  the  current  status  of  the 
detailed  study  on  Leith  Creek. 

b.  Discuss  the  existing  flood  problem  and  potential  alternatives 
to  alleviate  flood  damages. 

c.  Provide  an  opportunity  for  local  officials  to  express  their 
views  on  the  problems  and  possible  alternative  solutions;  and 

d.  Provide  the  general  public  an  opportunity  to  openly  voice 
their  views  and  to  assist  in  formulating  the  best  flood  control  pro¬ 
ject  to  meet  national  and  community  needs. 
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SANGP-F 


6  November  1975 


You  are  urged  to  attend  this  workshop  and  contribute  to  the  planning 
of  a  possible  Leith  Creek  Flood  Control  Project. 


Sincerely, 


Colonel,  Corps  of  Engineers 
District  Engineer 
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NOTICE  OF  PUBLIC  WORKSHOP 
LEITH  CREEK  FLOOD  CONTROL  PROJECT, 
SCOTLAND  COUNTY,  NORTH  CAROLINA 
NOVEMBER  1975 


CONGRESSIONAL  FEDERAL  AGENCIES 


U.  S.  Senate  (North  Carolina) 

^Honorable  Jesse  Helms 
United  States  Senator 
Washington,  D.  C.  20510 

^Honorable  Jesse  Helms 
United  States  Senator 
1513  Caswell  Street 
Raleigh,  N  C.  27602 

^Honorable  Robert  Morgan 
United  States  Senator 
V.'ashington,  D.  C.  20510 

^Honorable  Robert  Morgan 
United  States  Senator 
P.  0.  Drawer  2719 
Raleigh,  N.  C.  27602 

U.  S.  House  of  Representatives  (N.C.) 

^Honorable  W.  G.  Hefner 
House  of  Representatives 
Washington,  D.  C.  20515 

^Honorable  W.  G.  Hefner 
Box  698 

Kannapolis,  N.  C.  28081 


Water  Resources  Council 
Director 

Water  Resources  Council 
Suite  800 

2120  "L"  Street,  N.  W. 
Washington,  D.  C.  20037  (z) 

Environmental  Protection  Agency 

Regional  Administrator 
Environmental  Protection  Agency 
Suite  300 

1421  Peachtree  Street,  N.  E. 
Atlanta,  Georgia  30309  (12) 

Environmental  Protection  Agency 
Suite  DD-509 
Merchandise  Mart 

2500  East  Independence  Boulevard 
Charlotte,  North  Carolina  28205 

Department  of  Agriculture 

The  Administrator 
Soil  Conservation  Service 
U.  S.  Dept,  of  Agriculture 
Washington,  D.  C.  20250  (7) 

State  Conservationist 
Soil  Conservation  Service 
Raleigh,  N.  C.  27602  (5) 


District  Conservationist 

*  -  c°Py  of  Mailing  List  Furnished  Soil  Conservation  Service 

P.  0.  Box  247 

(  )  -  Copies  of  Notice  Furnished  Laurinburg,  N.  C.  28352 
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Department  of  the  Army 

//Chief  of  Engineers 
Department  of  the  Army 
Washington,  D.  C.  20314  (5) 

//Board  of  Engineers  for  Rivers  and 
Harbors 

Tempo  C  Building 
2nd  4  0  Streets,  S.  W. 

Washington,  L>.  C.  20315 

Director 

Coastal  Engineering  Research  Center 
5201  Little  Falls  Road,  N.  W. 
Washington,  D.  C.  20016 

//Division  Engineer 
U.  S.  Array  Engineer  Division 
South  Atlantic 
510  Title  Building 
30  Prvor  Street,  S.  W. 

Atlanta,  Georgia  30303  (2) 

Department  of  Commerce 

Water  Resources  Coordinator 
Department  of  Commerce 
6010  Executive  Boulevard 
Rockville,  Maryland  20852 

Regional  Director 

National  Marine  Fisheries  Service 

U.  S.  Department  of  Commerce 

144  First  Avenue  South 

St.  Petersburg,  Florida  33701 

Area  Supervisor 
Water  Resources  Division 
National  Marine  Fisheries  Service 
Beaufort,  North  Carolina  28516 

Maritime  Administration  4  Chairman 
U.  S.  Department  of  Commerce 
Room  3059 

General  Accounting  Office  Building 
5th  4  G  Streets,  N.  W. 

Washington,  D,  C.  20548 


Department  of  Commerce  (Cont '  d) 

Assistant  Secretary  for  Economic 
Development 

Department  of  Commerce 
Washington,  D.  C.  20230 

Regional  Director  for  Economic 
Development 

Southeastern  Regional  Office 
904  Bob  Wallace  Avenue,  S.  V. 
Huntsville,  Alabama  35801 

The  Director 
National  Ocean  Survey 
National  Oceanic  4  Atmospheric 
Administrat ion 
U.  S.  Dept,  of  Oomrn-rci 
Rockville,  Maryland  20852 

Atlantic  Marine  Center 
National  Ocean  Scrv*-\ 

439  West  York  Street 
Norfolk,  Virginia  23510 

Dept,  of  Health,  Education  4  Wei  far 

The  Surgeon  General 
i’Sphs/dh;:v; 

230  Independence  Ave.,  S.  W. 
Washington,  D.  C.  20201 

Regional  Director 
PHS  Region  !Y,  Dlii'W 
50  Seventh  Street,  N.  F. . 

Atlanta,  Georgia  30323  t 4/ 

Department  of  tie.  Interior 

Reg iona 1  b L  re<  tor 
Nation. il  Park  Service 
U.  S.  Dept,  of  the  Interior 
3401  Whipple  Street 
Atlanta,  Georgia  30344 

Regional  Director 
Bureau  of  outdoor  Recreation 
Department  of  the  Interior 
810  New  Walton  Building 
Atlanta,  Georgia  30303 
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Dept,  of  the  Interior  (Cont'd) 

Regional  Director 

Bureau  of  Sport  Fisheries  6  Wildlife 
USD  I 

17  F.xecutive  Park  Drive,  N.  K. 
Atlanta,  Georgia  30529 

Field  Supervisor 
Bureau  of  Sport  Fisheries  and 
V.'  i  1  d  1 1  f  e 

1J .  S.  Fish  1,  Wildlife  Service 
310  New  Bern 

Raleigh,  North  Carolina  27601 
Department  of  Transportation 
Admini strator 

federal  Highway  Administration 
U.  S .  Dept,  of  Transportation 
400  Seventh  Street,  S.  W. 

Washington,  D.  C.  20591 

Postmasters 

Postmaster 

Laur inburg,  N.  C.  28352 

NORTH  CAROLINA  STA I  H  GOVERNMF.NT 

^Honorable  Janes  Li.  Holshousor,  Jr. 
Governor  of  North  Carolina 
Administration  Building 
Raleigh  ,  N.  ..C.  27611 

Honorable  .Janes  B.  Hunt,  Jr. 
Lieutenant  Governor  of  North  Carolina 
Administration  Building 
Raleigh,  N.  C.  2 "6 11 

The  Honorable  .lames  B.  Garrison 
Albemarle,  North  Carolina  28001 

The  Honorable  Joy  .J.  Johnson 
Fairmont.,  North  Carolina  28340 


The  Honorable  David  Parnell 
Parkton,  North  Carolina  28371 


i  In  Honorable  Luther  J.  Britt,  lr. 
601  W.  25th  Street 
I .uisne  r  t  on  ,  N  .  C.  28  158 

S  TAT  FI  OFF  I  CDS  NORTH  CAROLINA 

Mr.  JaJ-.es  !..  Harrington,  Jr. 

Secret  ary 

Department  of  Natural  t,  Economic 
Resource  s 
P.  0.  Box  2"687 
Raleigh,  N.  C.  2 7 ( >  1  1 

Mr.  Dan  Blue- 

Water  Resources  Planning 
Department  of  Natural  ii  I  continue 
Resources 
P.  0.  Box  2"68" 

Raleigh,  N .  C .  2"o 1 1 

Mr.  Clyde  P.  Patton 
F.xecutive  Director,  Wildlife 
Resources  Commission 
P.  0.  Box  2768' 

Raleigh  ,  N .  C.  2"o  1 1 

Mr.  Thomas  G.  Ilarton,  Chairman 
N.  C.  Water  Plan  Coord i na t i ng 
Commi ttee 
P.  O.  Box  2768" 

Raleigh,  N.  C.  2 "nil 

Mr.  Stephen  G.  Conrad,  Director 
Division  of  Resource  Planning 
fi  l.  valuation 
P.  0.  Box  2768" 

Raleigh,  N.  C...  2"6ll 

Mr.  F. .  C.  Hubbard,  Director 
Division  of  hnvi ronment a  1 
Management 
P.  0.  Box  2"68" 

Ra  leigii ,  N  .  C .  2~>.  1 1 

Mr.  lid  McCoy,  Director 
Division  of  Marine  Fisheries 
P.  0.  Box  "(ii> 

Moreheud  City,  N.  C.  2855" 


Tlie  Honorable  Mary  H.  Odom 
Wagram,  North  Carolina  28396 

The  Honorable  Henry  W.  Oxendine 
Pembroke,  North  Carolina  28372 


Mr.  .Jacob  Koomen,  Director 
Division  of  Fnvi ronment a  1  Health 
Serv i ces 

Cooper  Memorial  Health  Bldg. 
Raleigh,  N.  C.  27602 
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Mr.  1Toy  A.  Doby ,  Secretary 
Department  of  Transportation 
a  Highway  Safety 
Highway  Building 
1  Tout!',  hi  lmington  Street 
Raleigh.,  \.  C.  2”6ll 

Mr.  Robert  1.  Stipe,  Director 
Division  of  \rchi res  and  Histroy 
\.  C.  Department  of  Cultural 
Resources 

Raleigh,  N.  C.  2 “6 11 

Mr.  Bruce  T.  Lent;,  Secretary 
Department  of  Administration 
Administration  Building 
Raleigh.  N.  G.  2'611 

Mr.  Edwin  Peckard,  Director 
Office  of  Intergovernmental 
Relations 

Administration  Building 
Raleigh,  N.  C.  2 "Ml 

SCOTLAND  COUNTY  COMMISSIONERS 

William  (.Bill!  Morgan 
Blue's  Farm  Road 
Laurinburg,  N.  C.  28552 

Dr.  dames  Mitchener 
T.  0.  Box  1509 
Laurinburg,  N.  C.  2S552 

Albert  McMillan,  Jr.,  Chairman 
Rt .  2,  Box  255 
laurinburg,  N.  C.  28552 

Floyd  Nichols 
“05  Park  Circle 
Laurinburg,  N.  C.  28552 

Daniel  Shaw 

Ft .  1 ,  Fox  265 

a  •.  g  r  .lt.  ,  N  .  C  .  2  8596 

.  .  Harold  Morris ,  Jr. 

Morris  Funeral  Home 
122  Mckav  Street 
laurinburg,  N.  C .  28552 


•Honorable  K.  Charles  Bar  re' 
Mayor  City  of  Laurinburg 
P.  0.  Box  '86 
Laurinburg,  N.  C.  28552 

•Mr.  F.  G.  A  aiulenbur.: 

City  Manage: 

P.  0.  Box  '86 
Laurinburg,  N.  C.  2852-2 

LAURINBURG  CIIT  COUNCIL 

Samuel  G.  Littlejohn 
218  Center  Street 
Laurinburg,  N.  t  .  285.52 

Mayor  Charles  Barrett 
'59  Richmond  Street 
Laurinburg,  N.  C.  28552 

R.  F.  McCoy 

502  K.  Church  Street 

Laurinburg,  N.  C.  28552 

Donald  IV.  Barrett 
81'  K.  Church  Street 
Laurinburg,  N.  C.  28552 

Ernest  Daniels 

550  E.  Covington  Street 

Laurinburg,  N.  C.  28552 

J.  E.  Mitchell  (John' 

'15  Atkinson  Street 
Laurinburg,  N.  C.  2S552 

LAURINBURG  MAYOR’S  CHILI'T 
ADVISORY  COMMITTld 

Dr.  Lamar  Brooks 
829  Gilchrist  Street 
Laurinburg,  N.  C.  28552 

* 

Mr.  Craig  11 1  is 

Dunbar  Dri\e 

l.aur  inburg  ,  N  .  C  .  ..  -  .■  1  - 

Mrs.  James  Hogue 
21li  Dixon  Strict 
Laurinburg,  N.  C.  28512 


r .  .  .c.  v.' .  u  4 1’)5  on ,  i '  r . 
ib' o n ,  N.  G.  28545 
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I.AUR I .NBURG  MAYOR'S  CITIZENS 
ADVISORY  COMMITTEE 


EAST  LAUR INBURG  CITY  COUNCIL 


Mr.  Jar, ics  E.  Gales 
308  Douglas  Street 
l.auri nburg ,  N.  C.  28352 

■'ll-.  Joe  T.  Jordan 
PeJcn  Street 

laurinburg,  N.  C.  28352 

Jr.  James  A.  Pierce 
Aberdeen  Road 
I  mrinnurg,  N .  C.  28352 

..  .  ^a.’..  Snowdon 
2  1  Li i'g  S” reet 
ikU  :  nburg ,  N.  C. 

!  ...  a  rn;-  ier 
m  i 'rive 

:  ii’-i.-.burg,  N.  C. 

1  a mes  David 
i’  i'.-  Iv.:;  Street 
i  ,  L.u  arg ,  N.  C.  28352 

"r.  .  sc;.  M.  Gay 
'teu.irtsvi  1  le  Road 
auri  nburg  ,  N.  C.  28332 

Mr.  leorge  Jacobs 
:  !' •  rl  at  reet 

laurinburg,  \.  C.  28332 

Mr .  Ram  Me  rnnis 
bunes  Street 

laurinburg,  N.  C.  28352 

Mr-  .  Magt  llan  Robinson 
b  i s e v i 1 1 e  St reet 
! uur i nburg ,  C.  28352 

Mr.  i.ade  terry 

I . "  Caledonia  Road 

.  .ur 1 nburg ,  N.  C .  28352 

Mrs.  Gladys  Roberts 
2:  -  Maple  Street 
Laurinburg,  N.  C.  28352 


28352 


28352 


Mayor  William  C.  Clarke 
438th  Street 

East  Laurinburg,  N.  C.  28352 

Wiley  B.  Haire 
2nd  Street 

East  Laurinburg,  N.  C.  28.-, 52 

Ralph  L.  Wagner 
8th  Street 

East  laurinburg,  N.  '  ■  28 '"2 

J  .  A .  1  !a rdu  .  cb  .  Jr. 

58  Uth  Street 

East  Laurinburg,  2, 


COMMUN I C  VI  IONS 

Donald  K  .  Curt  i  :• 

WLKO-Maxton  ilighw  -y 
Laurinburg,  N.  G.  2S'  .. 

James  Mi  1 1  a ^ an 
Lauri  nburg  Lxchan 
211  Groniy  street 
Laurinburg,  N.  C.  2vb3.‘... 

George  Phillips 
MAG-Moody  Grass  Mil: 
Laurinburg,  N.  C.  '■;5_ 

Dick  Brown 

f-avettex  1  i  le  Observer 
Wachovi a  Bui luing 
l.auri  nburg,  \.  L.  2  8332 

Property  I'v.ners  Adjoining  L\j_t 

Maria!.  McClelland,  Ls'  . 

Box  lit] 

lanrinbuig,  -.  C.  2,v52<2 

G  .  1  .  . L in c  1st. 

Box  '.Ml 

Laurinburg,  N.  G.  2S.552 

Westminister  i'resbyterian  iun\ 
McGirts  Bridge  Road 
Laurinburg,  V  C.  2s 35 2 
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Charles  II.  Allen 
No  Address 


Property  Owners  Adjoining  Leith  Creek  fCont'dl 


Hattie  Florence  Jones 
33r>  Dickson  Street 
Laurinburg,  N.  C.  28352 

J.  kelly  Pearson 
P.  0.  Box  87 
Laurinburg,  X.  C.  28352 


Silas  Fields  5  Marsha  Wooten 
Rt.  2,  Box  352 
Laurinburg,  \.  C.  2S352 


Floyd  W.  Nichols 
P.  0.  Box  "85 
Laurinburg,  X.  C. 


28352 


Magaline  Thompson 
^10  S.  Pine  Street 
Laurinburg,  N'.  C.  28352 

Ruth  Jones 

235  Alcott  Street 

Locka,  X.  J.  14218 


Mary  A.  Camp be  1 1 
603  Midland  hay 
Laurinburg,  X.  C.  28352 

C.  D.  Morris -Li  ;zie  iVi !  1  i 
241  McCallum  Street 
Laurinburg,  X.  C.  28352 


Roland  C.  Bowver 
211  Bowyer  Drive 
Laurinburg,  X.  C.  28352 

Franklin  C.  Bowyer 
Rt.  5,  Box  1 S- A 
Laurinburg,  X.  C.  28352 


Frank  McQuaige 
Rt.  4,  Box  9 

Laurinburg,  X.  l'.  28552 

John  S .  Ror i e ,  J r . 

1665  S.  Main  Street 
Laurinburg,  X.  C.  28  5. .2 


James  B.  Jackson 
Box  K-3  Kiser  Road 
Laurinburg,  N.  C.  28352 

Xorth  American  Acceptance  Corp. 

1  - 20  Peachtree  Street 
Atlanta,  Georgia  30309 

Robert  Scott 

301  Fmory  Street 

Fast  Laurinburg,  X.C.  28352 

Reul  all  \dams 

M2  F.  covington  Street 

Laurinburg,  N.  C.  28352 

Joe  L.  Lee 
Rt.  5,  Box  22 
Laurinburg,  X.  C.  28552 

John  Russell 

2304  Montrose  Avenue 

Winston  Salem,  X.  C.  27105 

Mrs.  Victor  CaldwL.l,  Heir  of  Dr. 
329  M.  Oak  Street 
Statesville,  X.  C.  28677 


James  Franklin  Smith 
307  Fmory  Street 
Laurinburg,  X.  C.  28.5." 2 

Sadie  Jane  Faulk 
305  Fmory  Street 
Laurinburg,  X.  C.  26 as. 

Louis  P.  English 
Drawer  1508 

Laurinburg,  X.  C.  2vv>2 

F.ugene  K.  Ritch 
Rt.  1 

Laurinburg,  X.  C.  28552 

Clarence  McPherson 
Rt.  3,  Old  Maxton  Road 
Laurinburg,  X.  C.  28352 

J.  C.  Pate 

General  Delivery 

Fast  Laurinburg,  X.  C.  28.352 

W-C-  Luther  J.  Faulk 
General  Delivery 
East  Laurinburg,  N.  C.  28  1;.' 
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iV  a  iter  Cooper 
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McCall,  S.  C.  295 ?n 


Atlantic  Acceptance  Corp. 
523  S.  '‘tain  Street 
Salisbury,  N.  C.  2' 263 


Isiimael  Maddox 

r,!,-’  I.auri  nbiivg ,  \'.  C.  28352 

2.  V.  Hern 

409  Fairly  Street 

Laurinburg,  N.  C.  28352 

Carolina  Domestic  Gas  Co. 
box  949 

Laurinburg,  X.  C .  28352 

pi  ■. :  v  Juar.o  Co .  ' 

Box  i 5 2 

ia .:r  nburg,  \.  0.  2S352 

1  .  i .  Walters 

2  39  A',.t  rdeen  Road 

i  au  :■  i  rinirg ,  X.  C.  28352 

4.  V. .  King 

Rt.  !,  Box  13 

i  au '■  i  n'uirg ,  \.  C.  28352 

Mrs  .  .'oris  !  awrence 
, s" 5  Horseback  Trail 
\ ienne,  Va.  22180 

Samuel  Ray  McCormick 
Pox  1926 

i.aur inburg ,  N.  C.  28552 

.'ames  1.  Campbell 
1.4  Phillips  Drive 
i.aur  inburg,  X.  C.  28552 

Jessie  Strickland  Locklear 
.  1 lvie  S.  Troublefieid 
:  ast  kauri nburg,  X-  C.  28352 

Ruth  Scott 

Last  Laurinburg,  N.  C.  28352 

'leases  to  Lumbee  Timber  Co. 

Box  74? 

Laurinburg,  N.  C.  28352 
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Z.  V.  Date,  Inc. 

127  Fairly  Street 
Laurinburg,  N.  C.  28552 

McNair  Investment  Co. 

127  Fairly  Street 
Laurinburg,  X.  C.  28352 

Ned  V.  McRae-Mattie  McRae 
Rt.  4  Aberdeen  Road 
Laurinburg,  N.  C.  28552 

Woodrow  Peele 
■o  Mrs.  Richard  Brock 
Rt.  4,  Bex  29A 
Laurinburg,  N.  C.  28552 

Austin  Hatcher 
119  Gretchen  Lane 
Greensboro,  N.  C.  2"410 

James  H.  Peden 
Box  25 

Wag  ram,  N.  C.  2  8  561' 

OTHER  AGENCIES  .AND  INDIV1  DHAl.S 

Mr.  J.  Robert  Gordon,  Dre  ~ i  tlc-i . * 
I.aurinburg  Scotland  County 
Chamber  of  Commerce 
P.  0.  Rox  1296 
Laurinburg,  N.  C.  28332 

Mr.  A.  B.  Hafer,  Chairman 
(Planning  Board) 

P.  0.  Box  655 
Laurinburg,  N.  C.  28352 

Mr.  Leroy  Marks,  Chairman  i.'kotl  > 
County  Planning  Board; 

Fredrick  Avenue 
Laurinburg,  N.  C.  28352 


•  •  •  •  • 


OTHER  AGENCIES  AND  INDIVIDUALS 


Environmental  Policy  Center 
324  C.  Street,  S.  E. 

Washington,  D.  C.  20003 

Mr.  Henry  M.  Zeller,  Chairman 
National  Water  Resources  Commission 
Sierra  Club 

152  Last  San  Mateo  Road 
Santa  Fe,  New  Mexico  87501 

Coastal  Plains  Center  for  Marine 
Development  Services 
1518  Harbour  Drive 
Wilmington,  N.  C.  28401 

Col.  H.  W.  Dinkins,  U.S.  Army  Retired 

407  Let  on  Drive 

Columbia,  South  Carolina  29210 

Mr.  Darryl  Wiley 
Conservation  Chairman 
Sierra  Club 
124  Owl's  Lane 
Wilmington,  N.  C.  28401 

Conservation  Council  of  North  Carolina 
1813  N.  Main  Street 
High  Point,  N.  C.  27260 

North  Carolina  Wildlife  Federation 
Turner  W.  Battle,  Executive  Director 
P.  0.  Box  948 
Rocky  Mount,  N.  C.  27801 

Mr.  .lames  N.  Willis  III,  Chairman 
Environmental  Resource  Commission 
Atlantic  Beach,  N.  C.  28512 

Mr.  S.  T.  Watson 
Division  Engineer 
Seaboard  Coastline  Railroad 
80"  East  Bay  Street 
Florence,  S.  C.  29501 

1.  C.  Cuerrant 
2209  Malvern  Road 
Charlotte,  N.  C.  28207 

Ed  Bradley 

.3115  Stanhope  Avenue 
Raleigh,  N.  C.  27607 


Mr.  Bill  Jones,  General  Manama 
Laur inburg  &  Southern  Railroad  < 
204  Railroad  Street 
Laurinburg,  North  Carolina  28152 

Mr.  John  V.  Highfill,  Hxcv:i i  ■ 
Lumber  River  Council  nl  >.  . 

West  5th  Street 
Lumberton,  N.  C.  28352 
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Army  Engineer  District,  Charleston 
narieston.  South  Carolina 

S.  Army  Engineer  District,  Ch-ir  letter 
ir  Deaton,  South  Carolina 

.  Amy  nr  r  Dint riot ,  hr  .  •  ••  ’■ 
Charleston,  South  Carolina 

U.  S.  Army  Engineer.'  District,  Churl-mt . 
Chai  -lost  on ,  South  Car.  >1  ir  1 1 

1 C.  Army  Engineer  Di- a-riot,  Chari- -'t-  n 
hiarloston.  Couth  Carol  ini 

D.  r  .  Army  Engineer  District,  Charleston 
Charleston,  South  Carolina 


Mayor,  City  Hall 
laurinburg.  North  Carolina 

Box  247 

laurinburg,  North  Carolina 

Rt.  C,  Box  702 

Laurel  Hill,  North  Carolina 

■  .  ' .  Box  786 

Diurinhurg,  North  Carolina 
P.  Box  786 

Laurinburg,  North  Carolina 

Suite  7 in,  Wachovia  Building 
iv- *t  *  *-vi  1  h.  ,  North  Car  71  :na 


!  „  our  nburg ,  North  Caro]  inn 


•  .  an ir-  v.r,  Coi  ••  •  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


R .  C .  Wright 


CROUP  3: 


ion  Barrett 


!•: .  C .  Bowyer 


!.  Britt 


"  iry  A.  Campbell 


l.'-n  C° motions 


■hurt  C.  CooDer 


,  c  my  i  ioor’e 


Magellan  Robinson 


0  Rogers 


urold  Smith 


."  !  !  wanson 


a  Vandonberg 


■rh  Warmler 


i  ;.xr  :nr 
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140  Round  About  Road 
Southern  Pines,  North  Carolina 


•  • 


Box  786 

Laurinburg,  North  Carolina 

211  Bowyer  Drive 
Laurinburg,  North  Carolina 

325  Halifax  Street 
Raleigh,  North  Carolina 

603  Midland  Way 
Laurinburg,  North  Carolina 

310  New  Bern  Avenue 
Raleigh,  North  Carolina 

801  King  Street 
Laurinburg,  North  Carolina 

302  W.  Church  Street 
Laurinburg,  North  Carolina 

P.  0.  Box  1213 
Laurinburg,  North  Carolina 

P.  0.  Box  152 

Laurinburg,  North  Carolina 

Rt.  3,  Box  227 
Laurinburg,  North  Carolina 

Box  494,  St.  Andrews  College 
Laurinburg,  North  Carolina 

Box  786 

Laurinburg,  North  Carolina 

P.  0.  Box  1782 
Laurinburg,  North  Carolina 

Rt .  1 ,  Box  200 
laurinburg,  North  Caro  Lina 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


GROUP  4: 


Dan  Blue 

P.  0.  Box  27687 

Raleigh,  North  Carolina 

Louis  A.  Chalmers,  Jr. 

Box  786 

Laurinburg,  North  Carolina 

William  C.  Clarke 

Mayor 

East  Laurinburg,  North  Carolin- 

James  G.  Gales 

Henry  H.  Jordan 

P.  0.  Box  1067 

Aberdeen,  North  Carolina 

Leroy  Marks 

Box  415 

Laurinburg,  North  Carolina 

Henry  F.  Milaurin 

Box  152 

Laurinburg,  North  Carolina 

John  Mitchell 

Box  786 

Laurinburg,  North  Carolina 

Peggy  Morrison 

Box  365,  St.  Andrews  College 
Laurinburg,  North  Carolina 

Dennis  R.  Ramsey 

Suite  714,  Wachovia  Building 
Fayetteville,  North  Carolina 

Oval  Richie 

1402-C  Plaza  Terrace 
Laurinburg,  North  Carolina 

Cladys  C .  Roberts 

208  Maple  Street 

Laurinburg,  North  Carolina 

John  T.  Rogers 

McNair  Investment  Company 

Wade  P .  Terry 

P.  0.  Box  1174 

Laurinburg,  North  Carolina 

Barbara  Winn 

605  Peden  Street 

Laurinburg,  North  Carol inn 

The  meeting  was  called  to  order  by  Charles  Barrett,  Mayor  of  the 
City  of  Laur inburg.  Mayor  Barrett  presented  Colonel  Harry  S.  Wilson,  Jr., 
District  Engineer  of  the  U.  S.  Army  Engineer  District,  Charleston,  to  pres;d£ 
over  the  workshop. 

COLONEL  WILSON:  Ladies  and  gentlemen,  I  would  like  to  welcome  each 
of  you  to  the  workshop  on  Leith  Creek.  The  purpose  of  this  workshop 
is  to  present  to  you  various  alternative  plans  for  reducing  flood 
damages  on  Leith  Creek,  and  to  elicit  your  assistance  in  evaluating  and 
selecting  the  most  desirable  plan  to  meet  national  and  local  needs. 

(SLIDE  1).  I  am  Colonel  Harry  Wilson,  District  Engineer,  Charleston 
District,  U.  S.  Army  Corps  of  Engineers.  At  this  time  I  would  like  to 
express  my  appreciation  to  the  City  of  Laurinburg  for  making  arrangements 
for  this  meeting  and  to  Scotland  County  for  allowing  us  to  use  these 
facilities.  Now  I  would  like  you  to  meet  other  members  of  the  Corps 
of  Engineers  team  participating  with  me  in  the  workshop.  These  members 
are:  Mrs.  Charlotte  Murray,  my  secretary;  Mr.  Bob  Barnard,  Public 
Affairs  Officer;  Mr.  Ed  Meredith,  Chief  of  the  Project  Planning  Branch; 

Mr.  Steve  Morrison,  Biologist  in  the  Environmental  Branch  and  Mr.  David 
Harris,  an  engineer  in  the  Small  Flood  Control  Section. 

In  order  that  we  nay  have  a  complete  list  of  those  participating 
in  this  meeting,  will  you  please  fill  out  the  attandance  card  handed 
you  at  the  door,  if  you  have  not  done  so  already.  If  you  did  not  get 
a  card,  please  raise  your  hand  and  one  will  be  given  to  you. 

As  I  mentioned  earlier,  the  purpose  of  this  meeting  is  to  discuss 
solutions  to  the  flooding  of  Leith  Creek.  A  reconnaissance  study  was 
then  made  which  affirmed  that  flood  control  measures  were  needed  and 

NOTE:  Slide  descriptions  contained  in  Exhibit  1 
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appeared  to  be  qualified  for  Federal  subsidy.  Based  on  the  findings 
of  the  reconnaissance  study,  a  detailed  project  study  was  authorized 
and  is  now  being  accomplished  under  authority  contained  in  Section 
205  of  the  amended  Flood  Control  Act  of  1948.  This  authorization 
enables  the  Chief  of  Engineers  to  construct  small  flood  control  type 
piojects  which  must  be  canplete  within  itself,  economically  justified 
and  cannot  exceed  a  Federal  subsidy  of  more  thar.  one  million  dollars. 

Initiation  by  a  local  sponsoring  organization  is  a  necessary 
ingredient  to  federal  participation  in  a  local  flood  control  project 
of  this  type.  The  local  sponsor,  which  in  this  case  is  you,  the  City 
of  Laurinburg,  must  furnish  all  lands,  easements  and  rights-of-way 
required  for  project  construction.  In  addition  you  are  responsible  for 
the  relocation  or  modification  of  all  utilities  and  highway  bridges 
necessary  for  the  project.  Once  construction  is  complete  the  project 
is  turned  over  to  you  the  local  sponsor  who  assumes  responsibility  for 
it  3  ■  la  in  te  nance . 

Let's  take  a  look,  now,  at  Leith  Creek  (SLIDE  2).  As  may  be  seen 
on  the  slide,  portions  of  the  flood  plain  are  located  within  the  city 
limits  of  Laurinburg  and  East  laurinburg.  Development  within  the 
flood  plain  is  generally  residential  with  scattered  conmercial  and 
public  properties.  An  estimated  65  residential  and  17  ccmmercial 
buildings  are  located  within  the  flood  plain.  In  addition  a  school 
and  playground  are  also  subject  to  flood  damages. 

Average  annual  flood  damages  associated  with  high  waters  from 
Leith  Creek  are  estimated  to  be  $23,500.  These  damages  include  an 
estimated  $12,200  residential,  $9,900  commercial  and  $1,400  public 
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properties.  These  figures  are  discussed  in  the  brochure  handed  co 
you  as  you  entered  tonight  (SLIDES  3,  4  and  5).  Each  of  these  pictures 
illustrate  previous  flood  condtions  on  Leith  Creek  and  resulting  flood 
damage. 

I  am  sure  that  you  are  aware  that  there  are  numerous  ways  to 
reduce  flood  damages  along  a  stream.  Possible  solutions,  however, 
may  be  divided  into  two  broad  categories  -  structural  and  non- structural 
solutions.  Structural  measures  are  designed  to  modify  floods  by 
altering  the  natural  environment  and  include  alternatives  which  reduce 
flood  elevations,  divert  floods,  change  the  timing  and  duration  of 
floods  or  restrict  floods  from  portions  of  the  flood  plain.  Non-structur 
measures,  on  the  other  hand,  are  designed  to  modify  flood  damage 
susceptibility  by  adjustment  in  the  pattern  and  mode  of  land  use,  bv 
development  policies  and  by  assistance  to  affected  individuals. 

Also  combinations  of  structural  and  non- structural  measures  are  possible. 

First,  let's  look  at  non- structural  alternative  zoning,  subdivisio: 
regulations  and  building  codes  could  be  developer]  on  the  basis  of 
flooded  areas.  nese  ordinances,  if  adopted,  would  regulate  development 
of  the  flood  plain  by  restricting  the  type  and  location  of  future 
development.  Parks  and  other'  types  at  development  which  would  nor 
impede  flow  nor  be  easily  Imaged  may  bo  permitted.  Residential, 
commercial,  and  industrial  uevelopmon;  tould  be  permitted  in  areas 
subject  to  flooding  if  they  did  not  seriously  irnpe  le  flowage  and  if 
constructed  or  flood  proofed  to  provide  protection  to  the  leva! 
sp^ei  fio.l  by  the  regulat  ing  agency  involved.  This  type  hi  non- 
s1  no’’ arm  L  measure  is  effective  in  reducing  damages  to  future  ieyoj • 
but  will,  not  improve  the  flood  problems  for  existing  development . 


Another  non-structural  alternative  would  involve  the  flood 
proofing  of  existing  structures.  Flood  proofing  is  primarily  the 
responsibility  of  the  individual  property  owner.  In  the  case  of  Leith 
Creek,  however,  the  cost  of  flood  proofing  in  many  cases  could  exceed 
the  value  of  the  structure.  If  this  happens,  then  the  alternative 
of  relocating  the  structure  may  prove  more  beneficial.  If  not,  then  the 
relocation  of  the  occupants  and  the  demolition  of  the  structure  would 
be  the  only  remaining  alternative. 

During  our  study,  a  non-structural  alternative  consisting  of  a 
combination  of  flood  proofing  and  relocation  of  structures  subject  to 
flood  damage  was  studied  in  detail.  Structures  which  could  not  be 
flood  proofed  or  physically  relocated  were  to  be  demolished  with  the 
owner  being  reimbursed  for  his  property  or  given  comparable  property 
elsewhere.  Estimated  first  cost  of  this  alternative  was  $700,200. 
Translated  into  economic  language  this  means  the  average  annual  costs 
of  $45,200  exceeds  the  annual  benefits  of  $23,500  and  yields  an 
unfavorable  benefit-cost  ratio  of  0.52.  Therefore,  this  alternative 
could  not  be  recommended  for  federal  support  due  to  the  lack  of 
economic  justification. 

Having  reviewed  the  non-structural  alternatives  we  then  considered 
the  structural  solution  in  which  three  alternatives  were  examined. 

First,  there's  the  structural  alternative  of  constructing  a 
flood  control  reservoir  (SLIDE  fl.  Reservoirs  temporarily  store 
storm  runoff  until  the  water  can  be  safely  released  thereby  reducing 
the  peak  stages  downstream.  There  are,  however,  no  suitable  sites 
in  the  Leith  Creek  basin  which  could  be  developed  for  this  purpose. 

Therefore,  no  further  study  was  made  of  this  alternative. 
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Next,  there's  the  alternative  of  preventing  the  overflow  of  creek 
banks  through  the  use  of  dikes  or  levees.  Problems  associated  with  the 
numerous  road  crossings  and  with  interior  drainage  makes  this  type  of 
improvement  economically  infeasible. 

Finally,  there's  the  alternative  of  (SLIDE  7)  channel  conveyance 
improvements.  This  alternative  consists  of  various  modifications  to  the 
existing  channel  which  basically  improve  the  capability  to  carry  the  flow. 
Such  modifications  include:  cleaning,  deepening,  widening,  and/or  channel 
realignment.  Channel  conveyance  improvement  appears  to  be  the  only  feasible 
solution  to  the  flooding  problem  along  Leith  Creek. 

Please  refer  to  your  handouts  as  I  briefly  describe  each  channel 
conveyance  improvement  studied  (Appendix  2). 

In  our  efforts  to  identify  the  most  feasible  channel  improvement 
alternative,  five  plans  were  considered.  All  five  plans  are  similar  in 
that  each  calls  for  the  removal  and/or  replacement  of  the  McKay  and  Carver 
Street  bridges.  Each  plan  also  recommends  that  improvement  begin  at  the 
Laurinburg  and  Southern  Railroad  immediately  upstream  of  the  fertilizer  plant 
road  and  extend  upstream  a  distance  of  1.97  miles  to  the  Gill  Street  crossing 
Longer  reaches  of  channel  improvement  were  considered  but  were  not  economic:.!  1 
or  environmentally  justified. 

Plan  I  calls  for  widening,  deepening  and  cleaning  of  the  existing 
channel.  Deepening  would  be  as  much  as  4.0  feet.  Width  of  the  channel 
bottom  would  be  35  feet  in  that  reach  between  SR  1645  crossing  and 
Church  Street  and  30  feet  above  this  to  the  upper  project  limit  at 
Gill  Street.  Plan  I  also  recommends  modification  of  the  L6S  railroad 
culvert  immediately  upstream  of  McKay  Street  (railroad  modifications 
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are  a  Federal  cost).  This  alternative,  if  constructed,  would  reduce 
the  maximum  stage  of  the  100  year  flood  by  about  2.9  feet.  As  shown 
on  the  table  in  your  handout,  the  estimated  first  cost  of  this  plan  is 
$289,600  of  which  $114,600  is  a  non  Federal  cost  which  must  be  bourne 
by  the  local  sponsor.  Annual  charges  including  maintenance  are  estimated 
at  $20,300  while  annual  benefits  are  $22,200.  These  values  yield  a  benefit 
to  cost  ratio  of  1.09. 

Plan  II  is  similar  to  Plan  I  in  all  respects  except  for  the  width 
of  channel  excavation.  Widths  for  this  plan  range  from  45  feet  in  the 
lower  reach  to  40  feet  in  the  upper  reach.  Utility  and  bridge  modifica¬ 
tions  are  the  same  as  called  for  in  Plan  I.  If  constructed,  Plan  II 
would  reduce  the  maximum  stage  of  the  100  year  frequency  flood  by  about 
3.3  feet.  Estimated  first  cost  of  this  alternative  is  $321,900  of 
which  $114,900  is  a  local  cost.  Benefits  and  annual  charges , including 
maintenance,  are  each  to  be  about  $22,400.  This  yields  a  benefit-cost 
ratio  of  1.0. 

Plans  III  and  IV  vary  from  Plans  I  and  II  respectively,  in  that 
they  do  not  recommend  any  significant  deepening  or  modification  to  the 
L£S  Railroad  culvert.  Plans  III  and  IV  generally  follow  the  existing 
channel  bottom  and  recommend  only  cleaning  and  widening.  Highway  bridge 
modifications  and  utility  modifications  called  for  are  the  same  as 
iii  the  previously  discussed  plans. 

Plan  III  recommends  bottom  widths  of  35  feet  in  that:  reach 
U;  tween  the  downstream  project  limits  and  N.  Main  Street  and  3Q  feet 
friii  th.it  point  upstream.  This  plan  would  reduce  the  100  year  flood 
cl- fV.it  ion  by  approximately  1.8  feet.  Estimated  first  cost  of  the  plan 
io  $175,700  of  which  $119,700  is  a  local  cost.  Annual  charges  are 


es?.  : mated  j*  $  l  V , 900 ,  including  nra intenanee  and  benefits  at  $19, if  , 
'Hu.:  vie  Ids  i  benefit  t  .■  cost  ratio  of  1. 54. 

Plan  IV  is  similar  in  all  respects  to  Plan  III  with  t-fy-  ■  ■ :r 

of  ‘hr-  l-  t^'m  widths.  PI  ir;  TV  recommends  bottom  widths  rang  In/  *  :> 
*F.  *  -it  .  Tins  plan  would  reduce  the  10G  year  fd  xxi  eh.-v.r  ' 
hv  •  v.  oroxiroate  lv  2.0  feet.  Estimated  first  cost  of  Plan  TV  is  $  1  '!'■ 
o:  which  $1 14,000  is  a  local  cost.  Annual  charges  are  estimated  ’ 
•5L4,sin,  including  maintenance  and  benefits  at  $20,600.  This  yield 
benefit  to  cost  ratio  of  1.44. 

The  final  plan  evaluated  (Plan  V)  was  designed  to  test  th<  el 
of  providing  a  floodwav  for  high  flows  and  avoiding  channel  exoav  i r 
The  plan  recommends  construction  of  a  200  foot  cleared  flnodway  Tr¬ 
ent  ire  project  length.  The  floodway  would  be  grassed  and  mowed  a+ 
frequent  intervals  to  prevent  obstruction  to  flow. 

This  plan  also  recommends  the  removal  and  replacement  of  brid 
at  McKay  and  Carver  Streets,  however,  no  railroad  mcxiifi cations  nr- 
recommended.  Utility  modifications  are  the  same  as  recommended  in 
previouslv  discussed  plans. 

Plan  V  would  reduce  the  maximum  stage  of  the  ICO  year 
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for  all  projects  of  this  type  in  order  to  prevent  damage  to  future 
development.  Also  in  this  vein  I  would  like  to  commend  the  City  of 
Laurinburg  for'  applying  for  flood  insurance  and  providing  leadership 
in  regulating  flood  plain  development. 

In  a  few  minutes  we  are  going  to  divide  those  assembled  here  into 
•working  groups.  This  gives  each  of  you  an  opportunity  to  discuss  the 
plans  presented  and  express  your  own  ideas.  Corps  representatives  will 
be  available  to  answer  any  questions  which  you  may  have.  We  particularly 
encourage  you  to  assess  all  project  effects  including  environmental  and 
social.  Each  group  is  requested  to  select  a  moderator  who  will  report 
their  groups  findings  and  conclusions.  Minority  viewpoints  may  also  be 
reported.  What  we  have  done  is  broken  the  cards  into  four  groups.  I'll 
read  the  names  and  you  will  be  dismissed  to  the  various  rocms  with 
Corps  representatives  to  discuss  your  plans.  (Names  are  alphabetized 
in  groups  in  List  of  Attendees.  Groups  were  in  conference  for  approximately 
eS  minutes.) 

Ladies  and  gentlemen,  Group  III  is  still  coming  up  with  a  majority 
vote.  I  told  than  we  would  go  ahead  and  start  and  they  can  join  us  when 
they  get  their  decision  made. 

Group  I  -  the  spokesman  nr  moderator.  You  net  only  am  give  your 
group  opinion  or  if  you  have  any  other  comments  or  questions,  please 
be  sure  and  bring  them.  up. 

.L  G.  STEARNS,  J f:  i  was  very  surprised,  actually.  We  had  a  most 
interesting  discuss;  >n.  had  a  ppel  group.  The  discussion  I  think 

could  have  ;  rare;  mm; s,  i:  m  into  '  hr>  nigld.  'Hiere  are  so  manv 

ramifiea  ims  s  ‘  ;.i  ;  thins  tin*  revt!  iy  all  o’  v  i  think  u<  ••  I  to  be  better 
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informed.  We  had  a  very  diverse  arid  well  informed  group,  I  .  . 

We  had  good  representation  from  the  city  which  of  course  is  v- ••rv 
interested  in  this.  We  had  a  good  representation  from  the  r-nv !  .•  *  t .m- 
people,  I  think  which  is  a  good  sign  and  others  in  this  grout  •.■■■  •  ■ 
spoken  and  had  definite  ideas  and  opinions  which  I  thought  wer-  g  ■  : 
and  taken  well.  We  considered  all  these  plans  thoroughly  I  thin-  : 
the  majority  of  us  felt  that  the  Plan  TI  was  the  best  plan.  tb  v;  • 

there  are  some  factors  against  it  we  felt  that  the  overriding  fac  : 
vfliich  sold  us  on  Plan  II  is  the  efficiency  standpoint.  We  felt  thr1'  :  • 
was  a  more  efficient  plan  than  were  the  others.  Those  that  were 
opposed  to  it  were  in  favor  of  Plan  IV  from  a  strictly  environnord  a': 
standpoint.  That  was  the  findings  of  this  group.  As  I  said,  all 
us  enjoyed  it  and  we  could  spend  a  whole  lot  more  time  on  it.  Th 
vou. 

CO  LONE  L  WI LSON :  Thanks  very  much  sir.  Any  comments  from  minor- i  f.  i 

in  the  first  group?  (No  response) 

How  about  Group  II. 

CPAIG  E.  ELLIS:  I'm  not  sure  why  they  selected  me  to  be  the  heal 
this  group  since  I  knew  the  least  about  what  was  going  on  back  Iv1:"  , 
maybe  that's  why  they  chose  me.  T  was  impressed  by  the  discuss  i 
which  we  a]  so  had  of  the  people  who  were  there  knowing  what  they  :• 
talking  about  -  how  little  I  did  know.  I  think  the  majority  : 
probably  Like  me  who  did  not  know  enough  to  come  right  oui  nr.  !  mi- 
definite  statement  as  to  which  one  of  these  plans  was  lie  p-er  . 
rvecivel  >1  votes  in  our  group  and  Plan  V  received  d  vot  ■ 

Apjll'lk!  i  • 

k-?rJ 


several  people  in  our  group  who  were  concerned  about  the  ecology,  about 
what  would  happen  if  we  cut  down  a  lot  of  trees;  what  it  would  do  to 
the  animal  and  plant  life  in  the  area  and  felt  that  an  environmental 
impact  study  should  be  made.  There  was  a  suggestion  which  all  of  us 
would  like  to  see  investigated  further  of  not  proposing  a  new  plan  but 
the  investigation  of  a  possible  alternative  and  that  would  be  to  begin 
widening  the  creek  frcm  just  south  or  just  east  of  State  Road  1603  and 
widening  it  from  flat  point  back  to  McKay  Street.  Then,  from  McKay  Street 
to  "ill  Street  and  snagging  the  river,  snagging  meaning  removing  debris, 
strips,  limbs  and  anything  that  happened  to  be  there  with  the  thougut 
being  that  it  would  make  way  downstream  for  the  water  within  the  city 
to  move  on  faster  and  possibly  not  cause  the  flooding.  Again,  that  was 
just  a  recommendation  we  had.  Anybody  in  our  group  have  anything  to 
add  that  I  have  omitted?  (No  response) 


V'LOI'EL  WILSON:  Thanks  very  much  sir. 

Well,  I  thought  we  had  a  hung  jury  back  there  with  Group  III 


for  a  while.  Group  III  you  are  up  if  you  have  your  thoughts  organized 
or  otherwise  wo  can  go  to  Group  IV  and  come  back  to  you  sir. 


VILLIAH  WINN :  When  we  finally  voted  on  the  various  plans  we  had  6 


people  to  vote  for  Plan  I  and  4  people  to  vote  for  Plan  III. 


COi/diFT,  WILSON:  Thank  you.  Did  you  have  any  questions  that  we  i‘1n' 
answer  in  the  room  there?  (No  response) 

Flow  about  Group  IV? 


i/GTo  Gi!AIj-!!lRG:  Our  group  had  mainly  a  lot  oi  quest  i  -no..  We  !  iseuss 
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mainly  general  questions  concerning  all  five  alternatives.  I  think 
one  of  the  major  questions  that  was  expressed  by  the  group  was  why  the 
improvements  would  not  continue  along  the  SR  1645  in  the  lower  reaches. 

I  think  seme  of  the  people  in  the  group  have  experienced  flooding  in 
that  area  and  have  seen  the  road  overflowed  and  be  flooded  and  they  had 
questions  concerning  this.  If  these  improvements  were  stopped  as 
planned  at  the  fertilizer  road  that  there  was  a  fear  that  the  waters 
once  reaching  this  outlet  would  have  nowhere  to  go,  would  back  up  and 
just  compound  the  problem  upstream.  This  was  one  of  the  major  problems 
expressed.  Another  question  that  was  raised  that  I  can  remember  is 
how  the  decision  would  be  reached  as  to  which  side  of  the  bank  of  the 
river  the  spoil  would  be  placed  on  and  would  there  be  any  ecological 
considerations  or  would  there  just  be  a  dicision  that  would  be  reached 
by  some  members  of  the  city  government  and  perhaps  the  Corps  of  Engineers 
without  any  real  concern  for  ecology  so  far  as  would  there  or  would  there 
not  be  a  best  side  for  placing  this  spoil.  One  final  question,  I  think 
a  very  practical  question,  is  where  would  the  funds  come  from  that  the 
city  would  have  to  put  forth?  I  think  from  what  was  said  just  a  few 
minutes  ago,  our  group  concurred  mostly  with  the  second  plan  with  the 
suggestion  that  there  be  snagging  done  beyond  the  fertilizer  road  down 
to  74  By-Pass  and  that  this  would  help  alleviate  the  fears  and  problems 
with  just  simply  stopping  the  improvements  at  the  fertilizer  road.  Did 
anyone  else  have  any  questions  or  comments  from  the  group?  (A  statement 
was  made  from  the  audience  that  the  group  did  not  vote  on  any  specific 
plan.)  No,  we  did  not  vote.  I  thought  the  gentleman  that  told  me  it 
was  the  consensus  of  the  group  that  we  did  accept  Plan  II.  We  did  not 
actually  put  it  to  a  vote.  I  was  not  aware  that  we  were  supposed  to  do 
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this. 


COLONEL  WILSON:  If  your  group  is  back  there  maybe  you  could  get  a 
consensus.  I'm  going  to  be  saying  a  few  words  while  you  are  doing  that. 


I  just  want  to  clarify  one  point  that  came  up  during  some  of  the 
discussions.  As  far  as  the  environmental  impact  statements  -  what  we 
generally  do  on  these  projects  is  make  an  environmental  assessment.  By 
that  assessment  we  put  the  project  into  perspective  as  to  its  impact  on  the 
environment  and  determine  whether  it  has  a  major  significant  impact  on  the 
human  or  the  wildlife  environment.  Also,  we  get  feedback  from  you  in  this 
meeting.  It  helps  us  in  that  assessment.  If  we  determine  that  the  project 
does  not  have  a  major  adverse  significant  impact  then  we  don't  make  an 
environmental  impact  statement.  So,  again,  what  helps  in  that  decision  is 
any  comments  we  get  frcm  you,  any  comments  we  get  from  other  organizations 
and  also  our  own  in-house  assessment  of  the  project  as  we  see  it. 

Those  points  that  were  raised  as  to  the  downstream  end  of  the  channel, 
we'll  look  at  again.  As  we  discussed  in  group  discussion,  down  at  that 
end  is  sort  of  a  swamp  area.  There  would  be  nothing  damaged  if  we  had  sane 
local  flooding  down  there  except  that  the  road  might  get  under  water. 
However,  we  will  look  at  it  again  and  see  if  it  is  possible  under  certain 
project  conditions  to  do  sonething  about  it.  For  that  matter,  we  will 


I-  . 
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re-examine  everything  that  is  brought  up  tonight. 


We re  you  able  to  get  a  quick  vote  back  there?  (Mr.  Chalmers  responded 


yes. ) 


As  to  that  point  raised  on  the  real  estate,  we  have  estimated  for 
each  of  the  plans,  the  approximate  amount  of  real  estate  which  would  be 
needed  for  the  placement  of  material.  The  areas  have  not  been  delineated 
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and  it  is  the  responsibility  of  the  city  to  obtain  the  necessary  easements. 
Of  course  we  would  work  together  with  them  but  I  assure  you  there  has  been 
no  decision  yet  as  to  specific  areas  for  the  placement  of  the  material. 

LOUIS  CHALMERS:  After  a  quick  vote,  the  majority  of  the  group  did  vote  ior 
Plan  II  as  I  stated  earlier.  There  was  one  more  point  I  failed  to  mike 
that  someone  reminded  me  of  -  there  was  a  question  about  all  five  plans 
as  to  whether  or  not  any  of  them  would  be  feasible.  The  question  was,  the 
fact  that  all  the  plans  shown  have  an  average  annual  benefit  of  around 
frcm  $15,000  to  $22,000  -  $22,400  being  the  maximum  benefit  realized  and 
the  annual  damages  estimated  existing  being  a  total  of  $23,500.  So  the 
question  was  raised,  that  would  give  a  difference  of  about  $1,100  actually 
you  would  gain  in  benefits  leaving  a  deficit  of  $1,100  in  actual  damages  and 
then  spending,  as  is  shown,  an  annual  cost  of  $22,400  -  that  question  was 
asked  and  I'll  pass  that  on. 

COLONEL  WILSON:  On  these  costs,  and  maybe  most  of  you  know  this  already, 
this  is  a  fifty  year  project  and  we  discount  our  money  over  the  life  of  the 
project  -  fifty  years.  We  take  the  cost  to  build  the  project  and  cost  of 
maintaining  the  project  and  discount  that  amount  over  a  fifty  year  period  at 
a  certain  interest  rate.  This  gives  you  an  average  annual  cost  for  that 
project.  Now  on  the  benefits  we  do  the  same  thing.  If  your  annual  benefit, 
exceed  your  cost  then  you  have  a  project  that  can  be  considered.  The  inf  r 
rate  we  use  now  is  six  and  one  eighth. 

Are  there  any  other  questions  or  comments? 

DAVID  HARRIS:  I  would  like  to  comment  that  the  address  of  the  District 
is  on  the  back  of  this  brochure  and  if  you  should  have  any  further  comments 
you  can  send  them  to  us  by  mail. 
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COLONEL  WILSON:  Or  if  a  question  occurs  to  you  later  that  you  wished  you 


had  asked,  give  us  a  call. 

QUESTION :  What  is  the  procedure  after  this  workshop? 

COLONEL  WILSON:  We  will  go  back  and  look  at  what  you  all  have  input  and 
then  put  the  detail  project  report  into  final  form.  This,  we  anticipate, 
will  take  two  to  three  months. 

QUESTION :  Are  you  going  to  come  up  with  one  alternative  or  are  you  going  to 
have  all  these  alternatives? 

COLONEL  WILSON:  All  these  alternatives  will  be  in  the  report.  Alternative 
five's  benefit-cost  ratio  is  a  little  bit  below  one  but,  as  I  see  it,  this 
alternative  will  still  be  in  the  final  report. 

QUESTION :  I  have  a  question  about  Plan  V  -  that  would,  I  think  allow  some 
ef  the  area  to  become  a  green  belt  through  the  City  of  Laurinburg,  is  there 
somewhere  in  your  specifications  and  plans  whereby  you  could  realize  seme 
recreational  or  aesthetic  benefits  that  would  perhaps  bring  that  benefit 
cost  funds? 

CSLOMEL  WILSON:  Some  activities  are  allowed  on  a  flood  plain  if  they  are 
compatible  and  if  they  will  not  obstruct  the  flow  under  flood  conditions 
Such  things  as  parks  may  be  a  possibility  but  certainly  not  houses  or 
commercial  buildings.  This  is  a  possibility  that  you  have  with  alternative 
that  you  may  not  have  with  the  others. 

QUESTION :  Colonel,  I  believe  you  just  stated  that  Plan  V  was  so  cheap  the 
government  wouldn't  fool  with  it.  Is  that  right? 

COLONEL  WILSON:  No,  Alternative  V  is  marginal  on  the  bene fit -cost  ratio 
and,  hence,  it  is  going  to  be  looked  at  real  closely.  However,  it  may 
have  the  least  environmental  impact  and,  therefore,  is  important. 
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DAVID  HARRIS:  If  we  have  a  plan  which  has  a  favorable  B-C  ratio,  then  there 
is  a  possibility  according  to  our  regulations  that  we  could  possibly 
reccmnend  a  plan  with  a  B-C  ratio  less  than  one  if  it  had  a  lot  of  environ¬ 
mental  assets  which  the  plan  with  the  B-C  ratio  greater  tten  one  didn’t 
have.  So,  environmentally  can  have  a  little  weight  to  carry  a  project 
like  that  over  the  hill. 

COLONEL  WILSON;  This  is  a  fairly  new  possibility  now  available  to  us. 

Before,  the  B-C  ratio  had  to  be  above  one  or  it  wouldn’t  be  considered. 

Now  under  the  concept  of  Principles  and  Standards  we  also  take  a  look  at 
the  best  environmental  plan  that  might  solve  the  problem  and  even  if  the 
B-C  ratio  is  less  than  one  it  might  still  be  chosen  because  the  environmental 
pluses  may  carry  it.  That's  the  reason  alternative  V  is  still  being  considered 
QUESTION:  In  the  environmental  assessment,  do  you  look  at  each  alternate 
by  itself  or  the  whole  project? 

COLONEL  WILSON:  We  have  to  assess  each  alternative.  They  are  all  kind  of 
similar  except  five,  five  stands  off  by  itself. 

QUESTION:  Am  I  correct  in  saying  flat  recreational  benefits  are  not 
looked  into  for  the  cost  benefit  ratio  in  a  project  such  as  this? 

COLONEL  WILSON:  Recreational  benefits  can  only  be  a  50-50  proposition 
and  can  be  supported  only  if  the  recreational  benefits  stem  directly  from 
the  project,  as  could  be  the  case  in  number  V. 

QUESTION :  Will  there  be  a  public  hearing  in  which  everyone  is  invited 
before  a  final  decision  is  made? 

COLONEL  WILSQN:  We  put  the  detail  project  report  in  final  form  and  it 
will  go  up  to  the  Division  Office  in  Atlanta.  They  will  give  it  a 
wringing  out  and  see  if  it  is  engineeringly  sound  and  environmentally 
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correct.  If  they  agree  with  what  is  being  recoomended  in  the  report,  it 
will  go  to  Washington  for  approval.  At  any  point  along  the  way,  if  you 
as  the  sponsor  do  not  like  the  way  the  project  is  going,  you  as  the  sponsor 
can  say  stop.  We  do  not  plan  to  have  another  public  hearing  before  we 
forward  the  report  although  the  report  is  public  information  and  can  be 
made  available  to  you. 

QUESTION :  Well,  what  I  had  in  mind,  is  that,  as  I  understand  other  than 
a  brief  announcement  in  the  newspaper  a  few  weeks  ago,  the  people  who  have 
property  along  the  creek  -  there  was  no  attempt  to  make  a  personal 
announcement . 

COLONEL  WILSON:  We  tried  to  -  we  nailed  out  many  public  notices. 
STATEMENT:  I  don't  believe  there  was  any  other  than  the  report  several 
days  ago  that  there  would  be  a  meeting  -  I  don't  believe  they  even  gave 
a  date  and  time  for  the  meeting.  Was  that  correct? 

DAVID  HARRIS:  I  would  like  to  give  you  a  copy  of  the  mailing  list 
of  everyone  that  was  invited. 

STATEMENT:  I  know  that  but  I'm  thinking  of  the  fact  they  might  think 
this  is  a  project  that  does  effect  the  whole  comnunity  and  saying  that 
there  would  be  seme  value  if  publicity  was  made  in  such  a  way  that 
anyone  might  be  able  to  cane  and  participate. 

DAVID  HARRIS:  We  intended  it  to  be  so.  Newspapers  were  notified, 
television  stations  were  notified  and  radio  stations  were  notified. 
Congressional  representatives  were  notified;  government  notified  and 
state  agencies  notified.  Local  sponsors,  all  of  county  council  and 
all  these  people  received  invitiations.  (See  Appendix  3) 

STATEMENT:  I  believe  there  has  been  a  slip  then  because  it  wasn't 
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nan  in  the  newspapers  last  night  or  even  this  week. 

DAVID  HARRIS:  We  notified  the  newspapers  and  that's  about  as  far  as 
we  can  go.  I  would  like  to  give  you  a  copy  of  the  mailing  list  though. 
MAYOR  BARRETT:  Colonel,  I  believe  Mr.  Winn  is  inferring  you  didn't  try 
to  notify  the  people.  These  people  were  notified,  Mr.  Winn,  agencies  were 
notified.  People  just  didn't  cane  -  but  I  believe  this  is  a  pretty  good 
representation,  a  good  turn  out.  The  only  way  you  are  going  to  get  all 
to  cane  is  to  get  them  by  their  neck  and  bring  them  in.  I  sorta  resent 
your  inferring  that  they  failed  to  let  people  know  this  meeting  was  going 
to  be  held. 

STATEMENT:  I'm  just  disappointed  in  the  fact  that  there  was  no  public 
notice  in  the  newspaper. 

MAYOR  BARRETl':  There  was  a  public  notice,  it  was  in  the  newspaper. 
STATEMENT:  Well  would  you  show  me.  I  would  like  to  see  it  because  I  have 
been  looking  for  it.  Other  than  a  general  announcement,  several  days 
ago,  that  there  would  be  a  meeting  on  this  date  but  I  don't  believe  it 
even  gave  the  time.  As  you  pointed  out,  very  few  people  might  not  com* ■ 
but  in  a  case  as  important  as  this,  we  should  take  every  precaution  that 
the  public  be  fully  informed  of  such  a  meeting.  I'm  not  saying  who  is 
responsible  it  just  hasn't  been  done.  I  think  the  attendance  is  great 
but  I  think  there  might  be  other  people  who  would  like  to  have  attended. 
COLONEL  WILSON:  Let  me  put  it  this  way.  I'm  concerned  about  getting  the 
word  out  to  all  the  people  because  that  is  the  reason  we  came  on  up  here. 
We  are  always  looking  into  better  ways  of  getting  the  won! .  We  give  notice 
to  television  stations  and  it  is  optional  whether  they  put  it  out  or  not. 
If  you  sense  there  are  a  lot  of  people  that  may  be  directly  affected  and 
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somehow  didn't  get  the  word,  I'll  be  glad  to  ccme  back  and  discuss  the 
project  with  those  people,  no  question.  If  you  all  think  of  some  other 
points,  be  sure  to  drop  us  a  line  or  give  us  a  call. 

STEVE  MORRISON:  I  would  like  to  clarify  one  thing  that  I  don't  think  was 
clarified  in  two  of  the  groups  I  was  attending.  One  is  that  tie  re  has 
already  been  an  environmental  assessment  made,  a  cursory  environmental 
assessment  by  myself.  I  have  made  a  comparison  of  the  environmental 
effects  of  each  plan;  made  a  list  of  such  things  as  change  in  channel 
dimensions,  the  amount  of  cover  that  would  be  effected,  disturbance  to 
bottom,  whether  or  not  the  cover  would  be  allowed  to  reestablish;  the 
effects  on  the  water  table;  all  of  these  things  are  formulated  in  a  chart. 
These  have  been  considered  now,  and  before  the  report  is  made  into  a  form 
to  be  sent  to  our  next  higher  authority  in  Atlanta,  then  Washington,  this 
assessment  will  be  improved  upon  and  added  to.  I  am  waiting  now  on  reports 
from  the  State  of  North  Carolina  pertaining  to  benthic  organisms,  fish 
and  things  of  this  sort.  So,  it  is  not,  as  I  think  might  have  been 
misunderstood,  that  we  will  just  mention  a  general  description  of  all 
impacts  together.  Each  plan  will  be  given  separate  consideration  from 
an  environmental  standpoint. 

COLONEL  WILSON:  Any  other  questions? 

QUESTION :  Will  any  of  these  other  people  here  tonight  receive  a  copy  of 
the  environmental  assessment  when  it  ccmes  out  -  is  there  anybody  on  that 
railing  list  that  would  want  to  review  it  and  say  if  they  felt  it  was 
adequate  and  say  the  project  requires  an  EIS  -  to  comment  in  such  a  way? 
COLONEL  WILSON:  You  can  send  in  if  you  wish  to  get  a  copy  -  anybody  can. 
QUESTION:  How  will  we  know  it  is  available  to  ask  for  it? 
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STEVE  MORRISON:  We  have  to  make  a  decision  on  whether  or  not  we  are 
going  to  issue  an  environmental  impact  statement.  You  may  know  about 
environmental  impact  statements;  there  is  a  mailing  list  and  they  are 
available  to  the  public.  We  make  our  decision  based  on  whether  or  not, 
after1  we  make  an  assessment,  we  consider  the  project  has  sufficient  impact 
to  require  an  environmental  impact  statement.  That  is  one  reason  why  you 
might  have  an  environmental  impact  statement  issued.  The  other  is  public 
concern.  Even  though  we  may  not  think  the  project  requires  an  impact 
statement,  if  public  concern  is  great  enough,  we  will  issue  an  environmental 
impact  statement  for  that  reason.  We  decide.  If  we  do  not  issue  an 
environmental  impact  statement,  we  will  issue  something  called  a  negative 
declaration.  This  will  be  sent  to  people  on  the  mailing  list.  It  will 
have  an  environmental  assessment  and  why  we  think  a  full  impact  statemnt 
is  not  required.  Responses  can  be  made  to  this.  After  responses  are 
received  we  review  our  assessment  and  our  decision.  Then  an  impact 
statement  my  be  made  if  sufficient  concern  warrants  one. 

COLONEL  WILSON:  These  nailing  lists  include  all  appropriate  state  agencies, 
city  agencies  and  county  agencies,  as  the  case  may  be.  Also,  we  send 
notices  to  any  organizations,  environmental  or  other  type  organizations 
that  we  know  are  interested  in  this  type  of  project.  Also  individuals 
have  written  in  and  asked  that  we  put  them  on  our  mailing  list.  So,  if 
you  don't  think  you  are  on  the  mailing  list,  drop  us  a  short  note  and 
ask  to  be  put  on  the  mailing  list.  We'll  be  glad  to. 

Any  other  questions? 

QUESTION :  Are  the  people  on  the  mailing  list  kept  informed  of  the  progress 
of  the  project? 
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CO LONEL  WILSON:  Our  sponsor  is  the  city  and  we  generally  keep  the  city 
up  to  date  on  it.  It  would  be  nice  to  keep  each  interested  individual 
informed  but  it  is  an  administrative  problem.  We  have  maybe  a  half  dozen, 
dozen  projects  like  this.  Five,  six,  flood  insurance  type  projects.  We 
have  three  or  four  major  multi-million  dollar  projects  -  so  it  gets  to  be 
an  administrative  problem.  All  the  information  is  public  information  and 
is  available  to  you  -  just  write  us  a  letter  or  call. 

QUESTION :  Colonel  would  that  environmental  assessment  be  sent  to  the 
city?  (The  Colonel  answered  that  it  would.)  Then  it  will  be  made 
availab.. e  to  anyone  who  wants  to  see  it  if  they  would  come  up  to  City  Hall. 
That  might  be  the  easiest  way. 

jUESTION :  Will  you  announce  when  you  receive  it?  (Mayor  Barrett  stated 
he  would  be  in  contact  with  the  person  and  would  let  him  know  when  it  was 
race ived . ) 

COLONEL  WILSON:  Fine,  anything  else?  One  more  point  on  processing  this 
report.  If  it  is  decided  to  make  an  EIS  it  will  delay  the  final  approval 
because  the  project  will  not  get  approved  until  that  EIS  is  on  file  in  final 

version. 

TSTIC'i:  Concerning  the  EIS,  how  would  the  public  go  about  showing  its 

concerns  V 

r~'L~NEL  "ILSQN:  Oust  write  us  a  letter.  However  do  not  just  say  "we 
•;hink  y  -u  ae«d  an  FI?"  -  state  why  you  think  an  EIS  is  warranted.  It 
r„.-s  rv't  help  us  at  all  just  to  get  an  "I  don’t  agree"  type  comment.  We 
rv-ed  t-  know  whit  your  reasons  are. 

STEVE  MORRISO!!:  I  would  like  to  state  there  are  at  least  two  chances  to 
-/our  "pinion.-,  recorded.  One  is  tonight.  If  you  JLin’t  state  vour 
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thoughts  you  should  write  us  and  give  us  your  op  in 
there  hasn't  been  enough  local  concern  to  merit  an 
statement,  and  we  personally  don't  feel  the  impact 
we  have  finished  all  our  assessments,  then  will 
declaration.  This  will  be  circulated  t;  evervone 
made  public.  You  can  look  a:  this,  look  at  our  tv- 
think  an  environmental  impact-  c.tatemerit  was  n-'Ots- 
that.  If  we  get  enough  rest-op  :  •  •  hnf ,  to. -n  - 
concern,  public  concern  -  we  will  issue  an  Ell:.. 
COLONEL  WILSON:  Assuming,  most  agree  the  envit 
on  the  negativ  declanat  ion,  we  would  hope-  to  forv. 
version  of  the  project  to  our  next  headquarters  in 
three  months.  There  it  will  be  examined  engineer! 
wise,  and  otherwise  and  id  they  appiove  it  then  it 
for  final  approval.  This  action  woul  1  authorize  t 
question  of  money,  we  would  just  have  to  keep  v-"u 
the  budget  for  this  type  of  project.  As  I  said,  i 
Engineers  authorizes  the  project,  we  will  know  1>  ‘ 
what  the  monev  situation  is.  I  won't  attempt  t  < 
QlJESTION:  What  point  will  one  of  the  five  alfor-na 
you  select  the  alternative  and  send  it  on  to  A‘ 
decision  of  the  five  -  who  will  make  that  dec is i  m, 
COLONEL  WILSON:  Well,  w>  will  look  or  the  envir 
we  will  look  at  the  engineering  and  ‘  he  . n  ! 
to  our  next  level  in  Atlanta. 

We  will  recommend  t  h  v, 


DAVID  HARRIS: 


tonight;  based  on  engineering  feasibility;  based  on  environmental  consider 
ations;the  environmental  assessment.  All  these  factors  will  be  considered 
and  we  will  make  a  recommendation  that  one  of  these  alternative  be  'he 
recommended  plan.  This  will  be  recommended  to  Atlanta,  * b -v  will  hav-  a 
chance  to  either  concur  or  not  concur  with  this  reucmne:.  iat  1  r;. 

COLONEL  WILSON:  Somebody  has  to  make  a  decision  and  *'h-.T  n  Is 

based  on  the  public  interest.  That's  the  reason  wo  are  h-  r*  '  Slight  to 
get  public  input.  I  know  we  didn't  get  a  unanimous  vote  on  iny  one  a  1  tetri 
tive  tonight  be  at  the  same  time  we  obtained  indicators. 

QUESTION :  I  have  a  question  regarding  how  the  City  of  Laurinburg  plans 
to  pav  their  share  and  I  really  think  that  should  be  cleared  where  that 
money  is  to  come  from. 

COLONEL  WILSON:  I  will  let  the  Mayor  answer  that  one. 

MAYOR  BARRETT:  The  money  will  come  from  various  sources.  It  is  up  to  the 
elected  officials  if  the  project  is  approved  to  obtain  the  monev  as  they 
will.  It  could  come  from  tax  money,  it  could  come  from  revenue  shares, 
things  like  that. 

COLONEL  WILSON:  Any  other  questions  (No  response) 

Let  me  compliment  you.  I  really  appreciate  your  interest  in  coming 
out  tonight.  You  were  a  very  enthusiastic  group.  You  brought  up  some- 
good  questions  which  will  help  us.  I  hope  we  can  get  a  reasonable  and 
effective  project  for  the  City  of  Laurinburg  that  we'll  see  underway  in 
the  near  future.  Thank  you  very  much. 

(Meeting  adjourned  at  1140  hours) 
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LIST  OF  SLIDES 


SLIDE  NUMBER 
1 

2 

3 

4 

5 

6 

7 
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DESCRIPTION 

Leith  Creek  Public  Workshop 
Aerial  photo  of  flood  plain 
Flood  conditions  on  Leith  Creek 
Flood  conditions  on  Leith  Creek 
Flood  conditions  on  Leith  Creek 
W.  Kerr  Scott  Dam  and  Reservoir 
Channel  improvements  on  Buck  Creek 
Channel  improvements  on  Buck  Creek 


Exhibit  1 


JESSE  HELMS 

MOUTH  CAROLINA 


^Cnileb  -Stales  -Senate 

WASHINGTON.  D  C.  ZOStO 


November  10,  1975 


Colonel  Harry  S.  Wilson,  Jr. 

District  Manager-Corps  of  Engineers 
Department  of  the  Army 
Post  Office  Box  919 
Charleston,  South  Carolina  29402 

Dear  Colonel  Wilson: 

Senator  Helms  asked  that  I  acknowledge  receipt  of 
your  recent  letter  advising  him  fof  the  workshop  to  be  held 
on  Thursday,  November  20th. 

He  certainly  wishes  he  could  be  with  you,  but  due 
to  the  fact  that  Senate  will  be  in  session  it  will  be  im¬ 
possible  for  him  to  leave  Washington. 

The  Senator  sends  his  regards  and  best  wishes. 

Si ncerely , 


(Mrs . )  Vicki  F.  Davis 
Appointment  Secretary 


STATE  OF  NORTH  CAROLINA 
GOVERNOR  S  OFFICE 


RALEIGH  276  M 


JAMES  E.  HOLSHOUSER.  JR 
OOVCRNOR 


November  12,  1975 


Col.  Harry  S.  Wilson,  Jr. 

Corps  of  Engineers,  District  Engineer 

Post  Office  Box  919 

Charleston,  South  Carolina  29402 

Dear  Colonel  Wilson: 

Thank  you  very  much  for  your  invitation  for  Governor  Holshouser 
to  attend  a  public  workshop  concerning  possible  flood  control  alternatives 
for  Leith  Creek,  Scotland  County  on  November  20. 

Unfortunately ,  the  Governor  has  a  previous  commitment  which  will 
prevent  him  from  attending.  He  regrets  this  very  much,  but  I  am  sure  you 
can  understand  the  many  demands  on  his  time. 

The  Governor  appreciates  your  thoughtfulness  in  inviting  him  and 
sends  his  best  wishes  for  a  successful  event. 

Sincerely , 

f7).-  ■  ■  '  / 

-h/'- 

Phillip  J  .  Kirk  ,  Jr  . 

Administrative  Assistant 
to  the  Governor 

PJKjr/jh 


L _ 9- 
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November  21,  1975 


Roland  C.  Bowyer,  Sr. 

211  Bowyer  Drive 
Laurinburg,  N.  C.  28352 

Department  of  the  Army 
Charleston  District 
Corps  of  Engineers 
P.  0.  Box  919 
Charleston,  S.  C.  29402 

Dear  Sirs: 

I  would  like  you  to  consider  deepening  and  widening 
Leith  Creek  approximately  300  yards  north  of  Gill  Street 
bridge.  There  are  ten  homes  involved  in  this  area.  Their 
signatures  are  on  the  attached  sheet. 

Also,  there  is  a  place  that  drag  lines  and  trucks  can 
get  to  the  run  approximately  300  yards  from  Gill  Street, 
own  the  land  in  this  area  and  we  (the  people  in  this  area) 
have  trouble  with  drainage  and  septic  tanks  in  wet  weather, 

I  would  like  to  talk  to  one  of  your  engineers  about  this 
and  show  him  this  area. 


Thank  you, 


v  I  v  Roland  C.  Bowyer,  Sr. 


Roland  C.  Bowyer 
211  Bowyer  Drive 
Laurinburg,  N.C. 


Harry  Pheiffer 
213  Bowyer  Drive 
Laurinburg,  N.C. 

Llnwood  Roberts 
715  N.  Gill  Street 
Laurinburg,  N.C. 

Diane  &  Sandra  Beane 
717  N.  Gill  Street 
Laurinburg,  N.C. 

Melinda  Williford 
727  N.  Gill  Street 
Laurinburg,  N.C. 

Marvin  Walters 

729  N.  Gill  Street 
Laurinburg,  N.C. 

George  Carter 
731  !!.  Gill  St. 

Lfiurir.Lurg ,  N.C. 

Carolyn  Nixon 
733  N.  Gill  Street 
Laurinburg,  N.C. 

Charles  McQuage 

730  N.  Gill  Street 
Laurinburg,  N.C. 

LaVerae  Caulder 
Aberdeen  Rd./N.Gill  Street 
Laurinburg,  N.C. 


Noveaber  21 
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4  December  1973 


Mr.  Roland  C.  Bovyer,  Sr. 

211  Bowyer  Drive 

Laurinburg,  North  Carolina  283S2 
Dear  Mr.  Bowyer: 

Reference  la  made  to  your  letter  of  21  November  1975  and  to  the  subsontr-’r' r 
telephone  conversation  with  Mr.  David  C.  Harris  of  my  staff  on  26  Novct  .->»• 
concerning  past  experience  with  drainage  and  septic  tank  problems  immedlatel 
upstream  of  Gill  Street  on  Leith  Creek. 

Your  statements  concerning  this  problem  and  your  recommendation  to  extend 
Leith  Creek  project  limits  approximately  300  yards  above  Gill  Street  will 
given  full  consideration  when  formulating  the  project. 

Thank  you  for  your  intereat  in  this  matter  and  should  you  have  any  further 
comments  or  questions  please  contact  me. 


Sincerely, 


HARRY  S.  WILSON,  JR. 
Colonel,  Corps  of  Engineers 
District  Engineer 


STATE  OF  NORTH  CAROLINA 
Department  of  Cultural  Resources 
Raleigh  27611 


James  E.  Holshouser,  Jr. 
Governor 

Grace  J.  Rohrer 
Secretary 


November  24,  1975 

Division  of  Archives  and  History 
Larry  E.  Tise,  Director 
State  Historic  Preservation  Officer 


Colonel  Harry  S.  Wilson,  Jr. 

Corps  of  Engineers 

Post  Office  Box  919 

Charleston,  South  Carolina  29402 

Dear  Colonel  Wilson: 

I  have  forwarded  your  letter  of  November  6,  1975  concerning  the 
public  workshop  on  possible  flood  control  alternatives  for  Leith  Creek, 
Scotland  County,  North  Carolina  to  personnel  of  the  Archaeology  Section 
staff.  The  Chief  of  the  Archaeology  Section  has  informed  me  that  although 
the  section  is  interested  in  this  project,  it  will  not  be  possible  to 
send  a  staff  member  to  cover  the  workshop.  Archaeology  Section  personnel 
have  therefore  prepared  the  following  comments  that  are  pertinent  to  this 
project  that  should  be  read  into  the  record  at  this  meeting. 

A  number  of  federal  statutes  indicate  that  cultural  resources  must 
be  taken  into  account  in  projects  that  involve  federal  funding  or  permits 
(see  Public  Law  93-291  for  one  example).  Numerous  archaeological  sites 
are  known  in  Scotland  County,  but  the  Leith  Creek  section  of  the  county 
has  not  been  the  subject  of  a  professional  archaeological  survey.  An 
archaeological  survey  of  the  portion  of  Leith  Creek  to  be  impacted  by 
this  project  should  be  undertaken  during  early  stage  planning.  A  deter¬ 
mination  of  the  eligibility  for  nomination  to  the  National  Register  should 
be  made  in  the  case  of  each  archaeological  site  found  in  the  proposed 
adverse  impact  area.  All  survey  work  and  determinations  of  eligibility 
should  be  completed  well  in  advance  of  the  construction  of  the  proposed 
project  to  insure  adequate  time  for  any  needed  mitigation  of  adverse 
impact.  All  of  the  needed  archaeological  work  should  be  completed  by  a 
competent  professional  archaeologist,  and  needed  mitigation  work  should 
be  done  well  in  advance  of  any  project  related  ground  disturbing  activity. 


The  foregoing  comments  ere  rendered  as  a  free  service  of  the  State  Historic  Preservation  Officer 

and  the  staff  of  the  Division  of  Archives  and  History,  Department  of  Cultural  Resources  to  assist  I 

applicants,  governmental  agencies,  and  other  institutions  in  complying  with  the  requirements  of  one 
or  more  of  the  following  laws,  orders,  or  statutes:  P.L.  59-209,  74-292,  85-31,  89-665,  91-190,  93- 
291,93-383;  Executive  Order  11593;  36  CFR  800,  G.  S.  70,  113-229,  II3A,  121-4,  121-8,  121-12, 
121-22,  136-42.1.  Further  information  on  the  review  process  and  legal  requirements  regarding  his- 
Appendix  2  torical  and  archaeological  resources  may  be  found  in  "Environmental  Assessments  of  Historical 

B-44  Archaeological  Resources;  Policies  and  Procedures  of  the  North  Carolina  State  Historic  Preser¬ 

vation  Officer  and  the  Department  of  Cultural  Resources,"  a  copy  of  which  will  be  sent  to  interested 
citizens  upon  written  request. 


Colonel  Barry  S.  Wilson,  Jr. 
November  24,  1975 
Page  2 


If  you  have  any  questions  or  need  additional  information,  please 
contact  L.  E.  Babits  of  the  Archaeology  Section  at  (919)  829-7342. 

Sincerely  yours, 

Larry  E.  Tise 
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November  25,  1975 


Department  of  the  Array 
Charleston  District,  Corps  of  Engineers 
P.  0.  Eox  919 
Charleston,  S.  C.  29^02 

Dear  Friends : 

On  behalf  of  the  Scotland  County  chapter  of  EQ90S,  I  am 
writing  to  request  Information  rep-ardlng  the  proposed 
Leith  Creek  project  in  Laurlnburg,  North  Carolina. 

What  Is  the  expected  rate  of  siltatlon  below  the  area 
of  this  plan?  How  can  you  reassure  the  public  that  there 
will  not  be  an  Increased  problem  downstream? 

What  are  the  maxlraun  and  minimum  flow  rates  for  each 
plan? 

What  Is  the  annual  cost  of  maintenance  for  each  plan, 
separated  from  the  total  cost  per  year? 

Would  you  please  Itemize  the  public  property  damage 
taking  pla^e  now?  What  Is  the  Justification  of  the 
523,500  total?  What  Is  the  people  cost?  What  Is  the 
business  cost? 

What  Is  the  expected  change  In  the  water  table  for  each 
plan?  Could  Increases  cause  the  run-off  of  more  pestl-  -- 
cldes  from  the  area  above  the  project? 

What  effect,  If  any,  will  there  be  on  the  Hall  Street 
treatment  plant? 

What  Is  the  planned  pattern  of  spoil  placement?  Our 
concern  Is  that  the  spoils  will  have  the  effect  of  a 
levy  preventing  adequate  dralnare.  Also,  we  are  con¬ 
cerned  that  this  placement  of  spoils  mlsrht  destroy 
vegetation  that  keeps  the  water  temperature  stable. 

We  suggest  that  precautions  be  taken  to  expand  the 
general  notification  process.  Ihe  Laurlnburg  rewsta per 
carried  a  story  about  the  project  oniv  on  October  29, 
quite  a  number  of  days  before  the  ’.ov".  20  meeting.  The 
tlme^of  day  was  not  given.  The  report  said  that  the  hearing 
was  "to  hear  comments  by  property  owners  who  mlr-ht  be 
affected  by  Improvements  to  the  creek  and  the  surrounding 
area."  This  does  not  constitute  proper  public  notice. 

Sincerely, 


ix  2 
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5  December  1975 


Mr.  William  Winn 
Route  1,  Box  200 

Laur Inburg,  North  Caroline  28352 
Deer  Mr.  Winn: 

In  response  to  your  inquiry  of  25  November  1975  concerning  Leith  Creek, 

1  am  pleased  to  furnish  the  following  information: 

a)  The  rate  of  siltation  for  the  area  below  the  recommended  plan 
is  not  expected  to  have  any  significant  increase.  Areas  which  would  be 
disrupted  during  the  course  of  construction  would  be  seeded  as  rapidly 
as  possible  to  prevent  any  significant  alltation  increase, 

b)  The  maximun  flow  rates  for  each  plan  are  generally  in  the  range 
of  700  to  1000  cfs  dependent  upon  the  specific  plan  and  the  location.  In 
general,  the  designed  plans  will  carry  the  10  year  flow  in  bank;  wider 
channels  will  carry  somewhat  less  frequent  flow  in  bank. 

c)  Estimated  annual  maintenance  cost  per  year  la  $800  per  mile  of 
project  length. 

d)  As  described  in  the  brochure  distributed  at  the  public  workshop; 
annual  damages  of  $23,500  consist  of  $12,200  residential,  $9,900  commercial, 
and  $1,400  public  properties.  All  damages  computed  are  estimated  flood 
damages  based  on  an  Individual  analysis  of  each  structure  within  Che  flood 
plain.  Public  property  damages  were  computed  for  schools  and  playgrounds 
within  the  flood  plain.  The  term  people  coat  la  not  understood. 

e)  Plana  1  and  2  aa  presented  at  the  public  workshop  require  deepen¬ 
ing  the  existing  channel  and  as  a  result  may  have  a  slight  effect  or.  the 
water  table  in  the  inmediate  vicinity  of  the  channel.  Other  plan3  presented 
do  not  require  deepening  and  are  not  anticipated  to  have  any  significant 
effect  on  the  water  table.  No  increase  In  the  amount  of  pesticides  from 

the  area  above  the  project  is  anticipated  aa  a  result  of  project  construction. 


SANGP-F 

Mr.  Villi aa  Winn 


5  December  1975 


£)  Construction  of  a  project  on  Leith  Creek  is  not  expected  to  affect 
the  sewage  treatment  facilities. 

g)  Excavated  materials  resulting  from  channel  construction  would  be 
deposited  adjacent  to  the  channel  on  one  bank  only.  All  possible  efforts 
will  be  made  to  minimize  disruption  of  vegetation.  Adequate  drainage  would 
be  provided  to  prevent  ponding  behind  disposal  areas.  Decisions  as  to 
which  bank  would  be  used  for  disposal  would  be  made  after  careful  considera¬ 
tion  of  environmental  impacts  and  availability  of  easements.  Disposal  areas 
would  be  shaped  and  seeded  as  rapidly  as  possible  to  prevent  slltatlon  and 
to  enhance  environmental  and  aesthetic  qualities. 

h)  The  possibility  that  the  creek  might  dry  out  during  prolonged 
aumaer  drought  periods  i9  extremely  slim  in  consideration  of  the  meteoro¬ 
logical  conditions  of  the  area  and  the  size  of  the  drainage  basin. 

Tour  suggestions  recommending  precautions  to  be  taken  to  expand  the  general 
notification  process  are  noted  and  will  be  given  consideration  in  the  future. 

Thank  you  for  your  interest  in  this  project. 

Sincerely, 


HARRY  S.  WILSON,  JR. 
Colonel,  Corps  of  Engineers 
District  Engineer 
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Department  of  the  Army- 
Corps  of  Engineers 
Charleston  District 
P.O.box  919 

Charleston,  South  Carolina  29402 


Dear  People: 

It  is  our  understanding  that  your  office  sponsored  a  public  meet, 
in  Laurinburg,  North  Carolina  on  November  20,  1975  to  discuss 
possible  dredging  work  on  a  sect:  on  of  Leith  Creek  in  Laurmbu: 


We  are  interested  in  learning  not. 


the  oroiect 


r. ten  is 


being  contemplated  for  the  creel,  and  would  appreciate  your  provid 

us  with  the  following: 

1.  A  copy  of  the  public  notice  which  was  prepared  to  public; 
the  November  20  meeting  ar.d  a  list  of  the  newspapers 
which  printed  the  notice. 

2.  A  list  of  the  people  who  attended  the  November  20 

meeting. 

3.  A  brief  discussion  of  the  project,  including  a  history 
of  the  planning  which  proceeded  the  November  20  meeting. 

4.  The  estimated  dates  of  publication  of  any  environmental 
assessments,  impact  statements,  or  other  documents 
dealing  with  the  environmental,  social,  end  economic 
impacts  of  the  proposed  pro  pact  ua  tan  alternatives 

to  the  project. 

Thank  you -very  much  for  your  assistance. 


Sincerely , 


Drew  S,  Diehl 


txec ut i\ 


IcorCit  it  or 
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20  January  19)6 


I 

Mr.  Drew  S.  Diehl,  Executive  Coordinator 
Conservation  Council  of  North  Carolina 
Suite  410,  Professional  Duilding 
Raleigh,  North  Carolina  27601 

j  Dear  Mr.  Diehl: 

In  response  to  your  letter  of  12  January  1976  requesting  information 
concerning  the  Leith  Creek  Flood  Control  Study  in  I.aurinburg,  North 
Carolina,  I  an  pleased  to  furnish  the  following: 

a.  A  copy  of  the  public  notice  announcing  the  Leith  Creek  public 
workshop  along  with  a  mailing  list  of  all  who  received  the  notice.  A 
list  of  newspapers  and  other  news  media  receiving  the  notice  are  listed 
under  the  subheading  of  communications. 

b.  A  Hat  of  persons  attending  the  20  November  workshop. 

j  c.  An  information  brochure  distributed  at  the  public  workshop. 

The  brochure  briefly  describes  the  planning  effort  which  proceeded  the 
workshop.  Plan  1,  as  generally  described  in  the  brochure,  will  be  the 
recommended  plan.  This  plan  was  selected  after  careful  analysis  of 
public  response  at  the  workshop  and  subsequent  environmental,  economic 
and  engineering  studies. 

I  It  is  anticipated  that  a  Detailed  Project  Report,  describing  environ¬ 

mental,  social  and  economic  impacts  of  the  proposed  project  and  alterna¬ 
tives  will  be  published  during  February  or  March  of  this  year.  The 
report  will  be  accompanied  by  a  Negative  Declaration  of  Significant 
Environmental  Effects.  The  Detailed  Project  Report,  when  published, 
will  be  available  for  public  review  at  this  office  and  at  city  hall  in 
Laurinburg.  The  Negative  Declaration  will  be  mailed  to  all  persons 
who  have  expressed  interest  in  this  project  and  a  copy  will  be  nailed 
to  your  office. 


i 
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Thank  you  for  your  Interest  in  this  project  and  if  I  can  be  of  any 
further  service,  please  let  me  know. 


Sincerely, 


4  Incl 
As  stated 


DAT.r.Y  S.  UILSOII,  JP-. 
Colonel,  Corps  of  Engineers 
District  Engineer 
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Technical  Report 

SECTION  A  REFERENCE  LIST  FOR 

SECTION  404  EVALUATION 


PREPARED  BY  THE 

CHARLESTON  DISTRICT,  CORPS  OF  ENGINEERS 


DEPARTMENT  OF  THE  ARMY 


SECTION  A 


REFERENCE  LIST  FOR  SECTION  W  EVALUATION 


lvamiai  ro\  or  factors  involved  in  tiui  discharge 
oi  ukKhfwn  ou  fiij.  mVh.kI'm.s  in  navi gam u  waters. 

tdit^uia  pwr«”iin  rpo  ?vi 


230. 4-  1(a) 

230.4- l(o)  (1) 


PHYSICAL  EFFECTS 


230.4-1 (a) (2)  Water  Column 


230.4-1 (a) (3) 


230.4-1 (b) 


CHEMICAL-BIOLOGICAL 
INTERACTIVE  EFFECTS 


230.4-1 (b) (1)  Exclusion  Criteria 


230.4-l(b) (2)  Water  Column  Effects 


230.4-1 (b) (3)  Effect  on  Benthos 


230.4-1  (c) 


Comparison  of  Sites 


Water  Quality 


Relation  to  Selected  Plan 


Excavated  material  from  the  creek  bottom  would 
be  placed  in  a  series  of  narrow  mounds  along  a 
2, 500-foot  portion  of  the  low  area  adjacent  to 
Leith  Creek,  just  below  the  sewage  treatment 
plant  (see  Plate  2).  The  area  affected  is  in¬ 
termittently  flooded  wetlands,  the  dominant  aquatic 
species  being  arrow-nrum  and  broad  leaved  arrow¬ 
head,  which  would  be  completely  and  permanently 
covered.  The  area  is  poor  to  marginal  for  fish 
and  wildlife  because  of  its  closeness  to  resi¬ 
dential  and  commercial  development,  trash  depos¬ 
ited  in  the  creek  from  these  areas,  and  pollutant 
discharges  into  the  water.  The  area  docs  not 
qualify  as  "highly  productive"  in  that  it  does 
not  provide  the  important  functions  specified  in 
paragraph  230.4-1 (a) (1) .  Breaks  in  the  mounds 
would  be  provided  such  that  drainage  in  adjacent 
areas  would  not  be  impaired. 

Material  would  be  placed  to  a  height  of  four 
feet  to  minimize  the  area  required  for  disposal. 

No  water  column  would  remain  in  the  disposal 
area  which  is  now  intermittently  inundated.  The 
placement  of  material  adjacent  to  the  creek  would 
result  in  an  increase  in  turbidity  following  con¬ 
struction  until  vegetation  is  reestablished.  The 
existing  channel  bottom  is  sand  and  silt  along 
most  of  the  project  area,  and  the  resultant  heavy 
si  1  tat  ion  docs  not  now  appear  to  impair  the  vigor 
of  vegetation  in  the  broad,  slow -moving  area  below 
the  project  where  most  of  the  sediment  would  con¬ 
tinue  to  fall  out.  No  major  impacts  are  antici¬ 
pated  in  areas  far  downstream. 

Benthic  organisms  in  the  disposal  area  which  are 
unable  to  move  to  adjacent,  unaffected  areas  would 
be  destroyed.  The  low  value  cf  this  area  has  been 
described  in  230.4-1 (a)  (1 ) . 


Material  will  be  placed  on  land  adjacent  to  the 
creek,  which  is  very  similar  to  the  ource  of  the 
excavated  material.  The  material  is  not  suffi- 
ccntly  removed  from  sources  of  pollution  to  qualify 
under  the  exclusion  criteria. 

No  water  column  in  resultant  filled  area.  Elutri¬ 
ate  tests  arc  not  applicable.  Because  the  material 
would  be  elevated  above  the  normal  water  level,  the 
potential  for  any  pollutants  entering  the  adjacent 
waters  by  leaching  would  be  less  than  for  the  exist¬ 
ing  situation  where  these  pollutants  remain  avail¬ 
able  in  bottom  sediments. 

Chemical  effects  on  benthos  in  adjacent  areas,  like 
water  quality  effects,  would  be  about  the  same  or 
less  than  with  existing  conditions.  Trash  would  be 
cleaned  from  the  creek  bottom. 

The  disposal  site  is  adjacent  to  the  area  from  which 
material  is  to  be  excavated.  The  disposal  area  after 
use  will  support  upland  vegetation.  A  detailed  com¬ 
parison  of  the  sites  in  this  case  would  not  be  useful. 

Water  quality  in  the  project  area  is  generally  poor 
in  this  Class  C  -  swamp  stream.  No  violation  of  water 
quality  standards  established  in  40  CFR  230  or  "Rules, 
Regulations,  Classifications,  and  Water  Quality  Stand¬ 
ards  Applicable  to  the  Surface  Wnlors  of  North  Carolina" 
can  be  predicted  as  a  result  of  the  project.  Turbidity 
will  increase  during  construction  until  vegetation  is 
reestablished . 
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EVALUATION  OF  FACTORS  INVOLVED  IN  TUP  UISOIANr.F 
OF  DREDGED  OK  FILL  MMI  KIAI.S  IN  NAVIGABLE  hAl M‘S . 
CRITERIA  FROM  40“LFR  230 
(continued) 


SELECT ION  OF  DISPOSAL 
SITES 


Relation  to  Selected  Finn 


230.5(a) 


Need  for  the  Proposed 
Activity 


Structural  modifications  are  required  if  flood 
control  benefits  in  excess  of  costs  are  to  be 
realized. 


230.5(a)  Alternative  Disposal 

Sites  and  Methods  of 
Di sposal 


Trucking  material  to  upland  sites  would  require 
more  fill  due  to  the  access  required  than  the 
proposed  action.  Pumping  of  the  cxeavatt.!  «un- 
rial  is  possible;  however,  special  equipment 
would  be  required,  and  the  increased  costs  can 
not  be  justified  to  protect  a  poor  to  marginal 


230.5(b) 


230.5(b)(1) 


Degradation  of  Water 
Uses  at  Proposed 
Disposal  Sites 

Municipal  Water  Supply 


No  intakes  arc  located  near  the  proposed  disposal 
sites . 


230.5(b)(2) 

230.5(b)(3) 

230.5(b)(4) 


230.5(b)(5) 


Recreation 


No  significant  fishery  in  the  project  area. 

Impact  not  significant  because  of  the  pool  to  mar¬ 
ginal  habitat  for  limited  types  of  wildlife. 

Recreation  improved  by  greenway,  trail,  tables, 
and  benches . 
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230.S(b)(6) 


230. S(b) (7) 


230.5(b) (8) 


230.5(b) (9) 


230.5(b) (10) 


230.5(c) 


230.5(d) 


230.5(e) 


Threatened  or 
Endangered  Species 

Benthic  Life 


Submerged  Vegetation 


Size  of  Disposal  Site 


Other  Factors  Considered 
to  Minimize  Adverse 
Impacts 

Contaminated  Fill 
Material  Restrictions 


Mixing  Zone 


No  threatened  or  endangered  species  are  known  to 
occur  in  the  project  area. 

See  paragraphs  230.4-1 (a) (3)  and  230.4- 1 (b) (3) . 
Loss  to  benthos  not  significant. 

See  paragraphs  230.4- 1 (a) (1)  .  The  proposed  action 
is  directly  related  to  water,  and  will  not  cause 
a  permanent  unacceptable  disruption  to  water 
quality  uses. 

Disposal  is  not  in  an  area  where  submerged  vege¬ 
tation  is  important  to  overall  biological  pro¬ 
ductivity. 

Size  held  to  minimum  which  would  not  result  in 
failure  of  slopes  or  severe  erosion. 

Appropriate  scientific  literature  was  consulted 
and  various  methods  of  disposal  were  considered. 


Polluted  material  placed  in  upland  mounds  hould 
result  in  less  release  to  adjacent  waters  than 
from  the  existing  pollutants  in  bottom  sediment.-. 

Mixing  zone  not  applicable  to  disposal  site 
which  will  be  filled  above  water  level. 


